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By THOMAS B, ALLEN Photographs by REZA 


Like a wrestler reaching for his opponent in a time-honored contest called 
yagi guires, Turkey—at once ancient and modem, democratic and authoritarian, 
Mustim and secular—is fighting to find its place in the world. 





the Bosporus, the strait that separates Europe from Asia and divides 


jads of turbulent politics and intrigue, turkey scrambles to reconcile its 


mal differences while defining its post-Cold War posilion amid unpredictable neighbors: the 


ling Black Sea and Turkic republics of the former U.S.S.R. and volatile Iran, Iraq, and Syria, 











Rifles mimic minarets in the 








Along the coastal highway 
Turkey's Black Sea towns are awakening to a sunny 
fall day. The roadside blurs by: mustachioed men and 
kerchieled women, car wrecks and donkeys, chickens 
and cows, mosques and concrete mixers, laundry dry- 
ing on a line, tobacco drying on a fence, bus shelters 
full of kids going to school and adults going to work. 
Then the traffic knots up, and we sit m the furnes and 
honkings of cars, trucks, minivans, tractors, buses, 
and motoreyeles. Now Umit Niron, my interpreter of 
Turkish words and sights and smells, can turn his eyes 
from the road and tell me what | see. 

The schoolkids wear uniforms, blue smocks for the 
little girls and boys; shirts and ties, blue blazers, and 
slacks for the older boys. Most of the older girls wear 
white blouses and plaid skirts. Others are buttoned 
into long, dark blue coats, and they hide their brows 
under pale blue kerchiefs. “Religious school.” Umit 
savs. “That is what the girls must wear.” 

Stuck in the traffic with us is a grimy, battered bus, 
its windows smeared with yellow paint. The Turkish 


buses | have seen all sparkled, inside and out. This 


Lighter than air, a balloon lifts the spirits of children outside a mosque 

inthe Eyip section of Istanbul. Both the boy and girl wear the garments of 
islamic fundamentalism, which resists the idea that a country can be Westen 
as: well as-Mustim. To curb the influence of Islam after he founded the republic 
in 1923, Mustafa Kemal, of Atatirk, replaced Isiamic law with a Swiss-based 
civil code, “The Republic of Turkey cannot be the land of sheikhs, dervishes, 
discimies, and lay brothers,” he said. 
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Muslims of Central Asia, it simultaneously 
seeks full membership inthe European Union, 
formerly the European Community. ‘Turkey 
joined the West during the Korean War as a 
United Nations ally and in 1952. became a 
member of the North Atlantic Treaty Organi- 
ration (NATO). Turkey and its powerful army 
were welcomed ns a buffer against the Soviet 
Union on NATO's far eastern flank. But, with 
the end of the Cold War, neither NATO mem- 
bership nor alliance with the West in the Gulf 
War has earned Turkey complete acceptance 
in the European Union. “Europeans,” a 
Western diplomat in Ankara told me, ilo not 
see Turks as Europeans.” 





HAT 15-A TURK TODAY? The ques- 
tion went around the table of 
an outcoor restaurant in Ankara 
where Umit and 1 were having 
lunch with several of his friends. 

*T don't believe anybody is Turkish, what- 
ever that means,” he said, Then, swinging his 
arms to take in the lunch crowd, he exclaimed, 

“Look at us! A mix of Turks, Arabs, Jews, 
Greeks, Iranians, Armenians, Kurds.” 

This is the tieeacy of the Ottoman Empire, 
which lasted more than six centuries. Umit's 
grandfather tived in what became Lebanon: 
when the empire collapsed after World War I, 
some of the family moved to Turkey, seme 
stayed behind. “T have relatives | cannot talk 
with,” he said. “My mother is Turkish, but 
her mother was from Romania.” Another 
man broke in: “My mother i¢ from Greece, 
but she speaks Turkish. Mv father was born 
in Geortia. . . 












BULGARIA \ 5 tf a « 8 


Sea CYPRUS 


e MediitwrrwAeaon fi it Aone 


TURKEY 


Cc AMEA: 300,943 se ml. OP OLATON: 60 
r 


million, CAPITAL: Ankara, pop. 2.5 muttl- 
Hon. RELIGION: Eslar (99.9 percent) 

LANGUAGES: Turkish fofficial), Kurdish, Arabic 

Pon 32,620. eExpoeré: Textiles, metals, electrical 

equipment. fruits, nuts, cereals, and tobaceo. 








Thundering out of Central Asia jn the 11th cen- 
tury, Turks battled the Byzantines across what Is- 
now Turkey. Under the Ottoman Empire they 

look Constantinople in 1453 and reached west 
almost to Vienna at the height of their European 
expansion (above), World War | putan end to the 
empire, clearing the way for Atatirk’s republic. 
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Modern Turkey is the creation of Mustafa 
Kemal, or Atatiirk, “father of the Turks.” 
He led a war of independence against occu- 
pving powers after World War I. Creating 
a republic from the ashes of the Ottoman 
Empire in 1923, he tried to shape a Western 
country from this amalgam of cultures. He 
curbed the civil power of Islam, insisted that 
Turkish be written with the Latin alphabet, 
and guaranteed rights for women, Even 
today, 56 years after his death, the image of his 
stern, ascetic face is everywhere in Turkey. 
His bust looks down in parks and plaras, 
Paintings, photographs, and tapestries of Ata- 
tiirk hang on the wails of offices and homes. 

Many Turks-1 talked with believe that the 
nation’s veneration of Atatiirk helps defend 
Turkey against Islamic fundamentalism. So 
does prosperity. “Hf you have a little money, 
you live better,” a magazine editor remarked 
to me. “It's true fora family—money helps 
keep it together—and for a country. It’s dif- 
ficult for fundamentalists to get anywhere 
because of the economic revolution.” 

For the past five years that revolution 
produced the highest economic growth rate of 
any major European nation, Italso triggered a 
60 to 70 percent inflation rate. Despite their 
drastically devalued currency, most Turks I 
met are optimistic about the future. 

When I tried to-cash a traveler's check at 2 
branch bank in asmall city, l was ushered into 
the manager's office, He served me coffee 
and a chocolate candy, then sprinkled lemon 
cologne on my hands. He proudly told me this 
was the first traveler's check ever cashed in his 
bank. The bank was founded in 1863. 


E HEADED for a wedding in 
Findikh, on the eastern Black Sea 
coast, in the heart of the country 
| of an ancient people, the Laz. 
Umit slipped a cassette into the car's tape 
deck. Pounding drums and malé voices burst 
from the speakers. Paced by the drum and 
backed by the wail of bagpipes, men tramped 
through a dance. The tempo increased. We 
heard background shouts and rifle fire and 
envisioned the Lar men's dance. “We may see 
that dance at the wedding,” Umit said. “But 
there will be no 2uns tonight because this wed- 
ding is in a town.” 
One of the wedding guests, a local business- 
man, led us to.an outdoor pavilion on the edge 
of town. Under strings of lights young men and 
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Passions blaze a5 
bright as the flares 
that signal @ soccer 
goal at a stadium in 
Istanbul. Fenced off 
from the field, aggres- 
sive fans cheer, whis- 
the, Wave banners, 
and belt out bawdy 
slogans: in a frenzy of 
support for their team. 

Along with religion 
and politics, soo0ter 
has @ hold on the 
heart of Turkey. Live 
TV broadcasts of big 
matches leave streets 
empty, and final 
scores make front- 
page news. Boost- 
ing Turkey's image 
abroad, the success 
of the Galatasaray 
team against Euro- 
pean rivais. is a point 
of national pride. 





women danced to the rhythm of Turkish pop, 
an East-West music scramble, Elders sat at 
tables or occasionally tried a few turns around 
the dance floor. Women in kerchiefs refrained 
from dancing. The drink of the night was fruit 
juice, though at a couple of tables I did see 
Scotch being discreetly poured, 

The kerchiefs and the fruit juice suggested 
Islamic practices to me, and I asked Umit if 
there had also been marriage rites in the 
mosque. He seemed puzzled by the question 
but relayed it to one of the guests, who 
answered: The bride and groom were, of 
course, married at the municipal offices in a 
civil ceremony. The businessman vehemently 
added, “In Fincdikh you will notice that the 
voice of the muexzin is not loud.” 

Here, as mn several other towns I visited, 
people measured the influence of Isiamic fun- 
damentalists by the decibel level of the man 
giving the five daily calls to praver over the 
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mosque’s loudspeakers. I realized that in 
Findikli I had barely heard him. 

Islam, the religion of nearly 100 percent of 
the population, gives Turks their identity, 
though this is not the [slam of many other Mus- 
lim states. Again and again I heard the slogan 


rR 


“Turkey will never be Iran!" Secularism 
in Turkey is complicated. The government's 
department of religious affairs, for example, 
helps arrange trips to Mecca and pays the sala- 
nes of religious leaders. The ministry of educa- 
Gon controls rebeious schools, 

Enrollment in those schools has been 
increasing in recent years. The Welfare Party, 
which backs Islamic fundamentalism, has 40 
seats in parliament and is reaching out to coun- 
tryfolk who migrate to istanbul and Ankara. 
The fundamentalists appeal to conservative 
Turks who decry what they call moral decay 
Their targets include Penthouse and Playboy, 
both published in Turkish editions, 


furkey Siruggies for Baaince 





Around us, a dozen or so men began stomp- 
ing, shouting, and singing the Lax song that! 
bad heard on the tape. They threaded through 
the crowd and, arms grasping one another's 
shoulders, circled the dance floor. In the dark- 
ness. beyond, someone fired a gun several 
times. Umit smiled, as did several other men 
around me. Blanks, [ thought. Then I saw the 
shredded leaves fluttering down. 

Tha bride, Tesrife Ufak, broke into the cir- 
cle of men, along with several other women, 
young and old. After a few whorls Tesrife 
deculed she had had enough. She stepped out, 
waited for her new husband, Ildeniz Ufak, 
and when he did not jom her, tugged him 
away. Times have changed forthe dance of the 
Laz men. 

Tesrife and Ddeniz are settling about 750 
miles from Fincdikh, in acity near lemir where 
ideniz has a job as an accountant. Tesrife 
hopes she will find work in the same firm 
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Job migration is common even in the bus- 
thing Black Sea region, the source of nearly all 
of Turkey's tea and 70 percent of the world's 
hazelnuts. Mountains rise close to the sea 
Hazelnut groves march along narrow flat- 
lands and veer up the slopes. Rivers course 
throueh valleys crosshatched with stands of 
nine waned gleaming creen patches of tea. Each 
long, one-road valley 1s a world of 1 own, its 
timbered houses perched hich and scattered 
far apart. Tea harvesters work fields so steep 
they sometimes sling tethered ropes around 
their waists to keep from slipping 

In a co-op factory at Giresun, west of 
Finchkh, machines: hulled and packed hazel- 
nuts grown by 221,000 co-op partners who 
own orchards along the Black Sea. coast 
People say the hazeinut is the source of lite 
around Giresun, buta teacher] met there said, 
“Our young men are workers without work 
They work only three months—harvesting 
from morning to night. So they go to Istanbul 
and find work, or they go to Germany or 
France. But when a man wants to marry, he 
returns with money.” 

Near Rize, truckloads of tea tumbled into a 
plant for crushing, drying, sorting, and ship 
hing. “In ten days we will be finished here, 
and the workers will go away until May,” the 
plant manager told me. And what will the 
workers do then? “Sut in the coffeehouses and 
play cards,” he replied. Same of the idled 
workers were landowners, who had earned 
enough money to while away the next six orso 
months, Others were not so lucky; they plaved 
cards and lived frugally because they had 
given up looking for jobs. 

T went to several smoky coffeehouses (mis- 
named, since hardly anyone ever drinks cof- 
fee}, watched the swiftly dealt card games, and 
over countless little tulip-s 
strong tea heard the men talk and talk and 
talk. About what bees make the best honey, 
About going to or coming from jobs in distant 
places. About politics (an intricate subject in 
the land that gave English the word “byzan- 
tine"), Ane about the Russian traders. 





wiped glasses of 


HE TITLE of a popular song—” Nata- 
sha’ —echoes the common name tor 
one type of “tracer.” The song tells 
the tole ofa Turkish man who lost his 
family to the wiles of a Russian Natasha, only 
to have her take all his money and coldly leave 
him. This has happened so often in real life 





SInuous Moves set 
the mood for the 
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American label anne 
Alein ll, forone, Mas 
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Europe tog, Freer 
tracke regulations 
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way toward European 
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that in some places Turkish women are work- 
ing to throw the Natashas out of town. 

“The Natashas I see are young, wsually 
divorced, and need money for their children,” 
a hotel owner ina Black Sea town told me. 
They stay afew days and go back with same 
cash.” He introduced me to Lily, who entered 
the hotel lobby looking at her watch. She sail 
she was supporting a i2-year-old daughter m 
Georgia. Lily spends a month in Turkey as a 
tourist, then goes back to Georgia for 15 days 
and gets another tourist visa. She hoped soon 
to he able to stayin Turkey longer because, she 
said, “My boyfriend ih getting me a special 
visa for trade.” She looked at her watch again 
and, pale and shaky, hurried inte the night. 
Like many Natashas, she had asteacdy client, a 
man who arranged for her to stay at the hotel 
until he summoned her 

Turks usually refer to Natashas and other 
border crossers as “Russians” whether they 
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come from Averbaijan, or the 
Russian Federation. These traders along 
the Black Sea const are the vanguard of 
Tew economic partners, Turkey already is 
shifting trade away from Arab nations and 
looking enst 

Most Russian traders begin their journey at 
w hal Cold War 
Turkish-Soviet border at the Black Sea. 


frontier, the 
lur- 


key once confronted the Soviets at a check- 
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point in the village of Sarp with @ massive 
rolling pate. Now the gate, rusty and off its 
track, marks the porous border between Tur 
key and the Republic of Georma 

Several long trucks, including two that once 
belonged to the Red Army, are piled figh with 
logs destined for Turkey. Heacing back to 
Georgia is a-low-nding yellow car. A roped- 
(own slack of packages totters-on its root 
Boxes stick out where the windshield used to 
be, Lie driver peers around dozens of loaves 
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of bread. Hehind him in the maelstrom & a 
rattling car stutted with cartons of chewing 
rum and chocolate bars. These are the individ 
vial entrepreneurs, who drive alone because 
they are foolhardy or have paid off the preda- 


tors on Wreorgia s roads 





Most of the “suitcase traders,” as the Turks 
call them, pool their expenses —including pro- 
tection money—ane travel in tired old buses 
that 
havaarsin every port-along the Turkish comst 
Themen and women usually live on the buses 
while they spend a few days .selling., They 
stand in covered stalls, offering a bewildenng 
assortment of merchandite— from used door- 
knobs and Taiwan-macde toys to Red Army 
generators and uniforms. They usually speak 
litthe Turkish, getting by with nods,. frowns, 
and hand signals 

Reflecting their nation’s brotherhood pol- 


Carry their Passengers anc Careo To 


icy, Turkish shopkeepers tolerate the traders 
i j | 


the bandits in lreoreia cE 


ined. And the ship holds far 





Alien cultures invade 
an old bezaar in 
Seniiurtea throven 
television sets for 
Sate mn stall atter 
Stall, IN@ees Past, 
Such exatic contacts 
Came wilh caravans 
that bore Chinese silk, 
Indian spices, and 
African Ivory along 
Trade routes spanning 
continents: 

Now an electronic 
highway delivers 
ideas from afar, Bev- 
erly Allfs, 90270, 
CAN, and the RRC 
reach even the most 
remote villages, and 
Choices are boorm- 
INe—ouring the tive 
months the pnologra- 
oher spent in Turkey, 
four new television 
stations started up 





very loud. Kata, an anise-flavored alcoholic 
drnk, rarely flows in public. Many women 
weor the hooded, full-length carsaf., An 
ancient stillness fills even the sky; for days al 
a hme never heard an airplane 

This is what urban Turks call the country- 
side, the Turkey that was. When Atatiirk 
founded the nation, about 80 percent of the 
people made a hvinge working the land. In the 
1970s BOs, as the population rapidly 
ewelled, more and more Turks headed for the 
clues and for forenen lands in search of jobs. 
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Today cities and towns shelter 60 percent of 
the country’s population, and two million 
Turks live in Germany alone. Turks who still 
toll on their land look like people of the past, 
families woven into a beautiful old tapestry. 

Late one afternoon we drove out of Erzin- 
can and sodn entered a hich-walled valley dot- 
ted with olive trees: Layered rock gave way 
to scree and then to crags thet loomed like 
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fortresses. We came upon amosque and a clus- 
ter of houses that seemed to grow from the 
earth, We slowed down, and a boy suddenly 
appeared at the side of the road, holding out 
a basket of bittersweet cherries. When Umit 
hageledover the price, the bov, Mustafa Alhn 
soy, said, “I'm a student. Don't cut my 
money." After a litth: more haggling, Umit 
also bought the basket. 

Toward the end of another day we were ona 
stony road that climbed a darkening mountain 
near the Black Sea coast. Somewhere in the 
mountains was Tilay Arin, the kind of teacher 
who gets kids like Mustafa ready for Turkey's 
future, I hac last seen her at the main bws sta 
tion in Ankara, waving to friends as she set off 
for her first job. We finally found Silevyman 
ive, the village she had gone to. It was not on 
THY Trap) 

We could see the silhouette of a small 
mosque clinging to a ridge. Nearby was the 
inevitable cofferhouse and the only phone in 
the village. Umit asked a man for directions to 
Titlay's house, Thetalking stopped. Meneyed 
him suspiciously, He assured them he was a 
family friend, proving this by describing her 
father and his occupation, He then explained 
why | was there. After a ciscussion a village 
leader led us by flashhizht down a muddy lane 
to the school supervisor. He pondered our 
request awhile, then took us farther down the 
laine to a substantial mud-brick house: There 
Titlay and another young teacher, Zebra 
ving With a family 

The main room was warmed by a wood- 
burning stove, A six-vear-oled 
Slipped in and outofthe room, A grandmother 
sit in the corner. Two younger women sat on 
the floor snapping beans, Those three women, 
whonever spoke, wore kerchiefs and yvolumi 
nous skirts. The bareheaded teachers, who 
laurvhed and talked animatedily, wore jeans 
aid jerseys 

Tittay and 4ehrasaid they worked for the 
Nimistry of National Education, which hires 
and assigns all schoolteachers. Tilay wus 
teaching the fourth and fifth grades of the 130- 
pupil primary school 

But the walls of the school had cracked 
Some people blameda landslide; others, shodl- 
dy construction. Whatever, the school had to 
be abandoned. So the villagers had moved 
the desks, chairs, and blackboards into the 
omy public buildings, the mosque and the 
cotteehouse 
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“We have not taught much vet,” Tiloy 
said. “Hut we will stay and teach,” 

Atatiirk would approve of the jeans-and 
laughter teachers. He wanted women liber- 
ated from the Islamic veil, and he led the fight 
to win them the vote in 1934 

na plane fying out of Ankara one day | 
tnet Filiz Evemir, an English-speaking law 
student, When | asked her about the number 
cl TACIT Le her Classes. ete thought lor ii 
moment and replied, “About half.” Seeing | 
Wine surprised, she added, “It is not remark- 
Some 20 percent of Turkey's lawyers 
are women, and the number is mereasing. 
When Filiz completes law school, she plans to 
practice for three years and hopes ta become a 
judge, a post that not too many years ago 
would have been barred to women 

Atatiirk wrote sexual equality into the new 
constitution. But his nation was still rural and 
illiterate: 
working the lanel 





civil rights meant little to women 
Today, with @ literacy rate 
around BO percent, a rapidly urbanizing Tur 
key is seeing an equally rapid change in the 
status of women. 

Women hold key editorial posts on Turkey's 
major newspapers, distributed nationwide 
out of Istanbul 
Aierivel, directs 13 foreign bureaus, stuffed 
almostentirely by men. Most of her newsroom 
moitors are women. “To work in an office 
requires more patience.” She glanced toward 
the women around her anc added: 
get lees money.” 


+ Hit vou 
lasked Nurcan Akad, the newsectitor, ifshe 
hasan problems handling male reporters and 
ecitors. “Maybe the n Wen have difficulties,” 
she replied. “But I don't," 


HE TUBREY OF THEEE WOMEN IS & 
nahonof cites and change. Butin the 
heartland of Anatolia, i life 
il vanishes in the dust of dirt. rags 








This land i350 cherished that many Turks call 
their nation Anatolia instead of ‘Turkey. But 
ark splendor have 
wondrous place to Visit, not to ive in 

In the pravince of Cappadocia, spires and 
pitted cliffs rise from the tawny soil. Eons 
ago volcanoes erupted porous rock, which 
filled this basin. Water and wind wore away 
much of the rock, leaving & moonsctape— 
pinnacles, cones, towering toadstool, and 
melting pyramids. 

We made our way through Cappadocia’s 


Anatolia’s antiquity and st 
mace ita 


Perai Tine, foreign editor of 


A river of possibilities 
comes to the thirsty 
region of southeast 
Turkey with the waters 
ofthe Tigris, Along 
the waterway § WOper 
reaches, and those of 
the Euphrates to the 
wes, @ 32-hilllor- 
dollar system of dams 
how being built prom 
lse5 to invigorate the 
land with inigation 
and electricity. 
Flowing south 
these rivers geve lite 
to ancient Mesopota- 
mia, watering the 
fields of grain that fed 
preat city-states 
Today they nourish 
Syria and lrag, whieh 
wonder— despite Tur: 
Key Ss assurances — if 
their neighbor would 
ever turn off the tap 





most on buses, 0 
Limit 
through his cassettes and chose a 


husiesl area, passing tourists, 
few on bicycles, a couple on horses. 
searched 
Bach Mass, [tseemed fitting m this land where 
Christianity was cradied and monasteries 
were burrowed into cliffs, We left the highway 
and bounced alonea dirt road. In an arid field 
women were clearing the land of rocks, piling 
them up in an endless chore. The car bumped 
rutted track that ended the road 

a Village sprawling across 2 


Rone fh steep, 
to Bozcayurt, 
shallow valley 

“The tourists do not see this," Umit said, 
pointing to the fuel for the coming winter: 
disks of dung drying on the roofs and walls of 
squat mud-brick houses. Boxcavurt’s water 
came from four fountains, one downsirtam 
from a brook bridged by a privy. “These are 
people who get by selling a little wheat and 
potatoes. The school here was declared unzale 
in 1974. They dicin't get a new one until 1989." 


National Geographic, May 1204 


Several men sat on chairs outside a hut that 
served «5 their coffeehouse, None of them 
were drinking tea. Few had cigarettes, though 
most Turkish men puff on them incessantly. 
‘Two men insisted on giving up their chairs to 
us. Someone spoke sharply to a boy, who hur- 
ned off -and soon returned, scrubbed, hair 
slicked, and ina clean shirt. He presented us 
two elisses of tea 

Men told of trying to find jobs elsewhere in 
Turkey and in Germany and drifting back to 
Borcayurt. One of them kicked at the straw- 
flecked dust and complained about a govern- 
ment plan te get them to abandon the village. 
Later, ona road atthe edge of the village, Umit 
aprotted his fiend Sevki Hacik, Bozcayurt's 
Wile miudioar, an elected leader. Sevki spoke 
fora moment witha womiun ata nearby house, 
and she invited us in for a lunch of cheeses, 
olives, ground lamb, bread, and tea. 

sevki explained that he was trying to gather 


Turkey Strugegies for Balance 


three villages together to make a municipality, 
which would get government money that a 
mere Village cannot get. “We have no water, 
no income, no sewers, only one phone at the 
post office,” he said. “We are 250 kilometers 
ftom Ankara, and we are living as if in some 
earlier age.” As a municipality the combined 
Villages would gain a middle school, a clinic, 
waterlines, toilets, sewers—and the 30 wov- 
ernment jobs that would come with the new 
services. “We shall live like humans,” he 
said, looking at the silent hostess who was 
sharing her food with us 

Bozcayurt is on the front line in Turkey's 
struggle to keep people from leaying the coun 
tryside in search of a better life in'cities. Gov- 
ernment policy aims at improving village life 
to stem the urban migration. But tourists do 
not want to visit places that lose the rustic look 


of cirt roads and carthen houses 


To retain both tourists and villagers, the 
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serve the picturesque while helping people 
make a living. In the mountain city of Erzu 


Village girls move to Erzurum and weijallys 


with relatives while attending (he school, AS 
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The cliffs in Gtizelyurt’s Monastery Valles 
are riddled with t 
untold centunes ago. Tourists now et to thi 
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Lhivarbakir. It-should bée a tourist at 
traction. Walls of black basalt, built 


in Ryrantine times, surround the city, whichis 


aieo famous for its many beautiful mosques, Panic takes oveta waped a tan-year wa 
Hut Divarbakir, a Kurdish city, i a5 embat Street party as Kurds for an independent 
led now as when Romans fought the Persians celebrating Newror, Murdish state. 

here. Military helicopters buzz overhead, and their New Year, fee fet many of Tu 
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between PRA gunmen and soldiers, many 
women and children die, and each side blames 
the deaths on the other. “Very paradoxically, 
very ironically, the PEK is not helping the sit- 
vation,” a foreign ministry official told me. 
“They have taken the lives of 8,300, and thisis 
probably pushing the silent majority of Tur- 
key's Kurds away fromthe PAK.” 

About 12 million of Turkey's 60 million 
people are Kurds, according to government 
estimates. They live throughout the country, 
with four or five million in the southeast 
and most of the rest tn Istanbul, Ankara, and 
femir. Kurds are found at every level of soci- 
ety. The foreign ministeris Kurdish, of the 446 
active members of parliament, 115 are Kurd- 
ish. But most Kurds are on the bottom level. 

Nurullah Biilbiil, director of the police 
quick-reaction force in Diyarbakir, has seen 
the PRK down the sights of a gun barrel, “If 
they shoot-at us, we shoot at them,” he said. 
“Tf they surrender, we arrest them and try to 
get information from them.” He paused. “We 
have alaw. [fsomeone has made an action that 
should be punished and says he's sorry, the 
government does not punish him—if he gives 
information.” 

The government could wipe out the PRK in 
davs, he believes. “But if we do, we have to 
kill ourown people. That's why it's been going 
on for ten years.” 

The PRA demands an incependent Rurdi- 
stan—a word that cannot be legally uttered in 
Turkey, (1 talked to a journalist in Istanbul 
who was threatened with a jail term for using 
the word in aspeech monitored by government 
agents.) This unlikely country would take ter- 
ritory from Turkey, Syria, Iraq, and Iran. 

The PEE gets its strength not so much from 
promising nationhood as from blaming the 
government for the poverty in the southeast. 
“The PRE can éay, ‘Look, the government 
has cone nothing foryou.’ And there ‘is danger 
in that,” a foreign ministry official admitted. 
“Tf there were new jobs, water, better roads, it 
would be harder for the PAR to function." 

He was referring to the promise of the 
Southeastern Anatolia Project (GAP in Turk- 
ish initials), one of the largest public works 
efforts in the world. By tapping the Tigris and 


Euphrates Rivers, GAP's irrigation system 
will carry water to 9.§ percent of the land area 
of Turkey. 

Two of the 19 hydroelectric plants already 
are producing electricity. The keystone to 
the project, the great Atattirk Dam on the 
Euphrates, is one of 22 dams of GAP, whichis 
expected to be finished in 2005. 

As GAP planners see the future, agricul- 
tural production will increase about 60 per- 
cent, and rural people will stop migrating to 
cities. And some places will drown so that 
others may prosper. 

One of those doomed places is Hasankeyf, 





built amid the ruins of cities going back to 


Roman times. The modern town stretches 
along a great bend of the Tigris, about 60 miles 
southeast of Diyarbakir. An arch and huge 
stumps of a vanished stone bridge rise from 
the river. 

The city’s history climbs a steep rock valley. 
One slope is pocked with chambers and tun- 
nels, a warren of homes until recent years. A 
path on the other slope leads through @ great 
ruined gate to the remnants of a 12th-century 
palace, The path winds past a family’s cavern 
home to the top of a cliff. There, in a chamber 
revered a5 a miraculous tomb, believers bring 
their sick. There is about this height an old air 
of sanctity. 

Mayor Esref Basaran of Hasankeyf had « 
pistol jammed in his belt when I walked into 
his office. In these hills the PKK is never far 
away. He is asad-faced man, “Asa Turk and 
as a human being,” he said, “I want to stay 
here for my children and my grandchildren. 


Something has to be done to save the village.” 


RESERVATIONISTS throughout Tur- 
key, urged. on by the ministers of tour- 
ism and culture, are trying to rescue 
Hasankeyf. But when I talked to the 

visionaries of GAP, they saw little hope. 

“Takeoff!” a young analyst said. “We are 
in takeoff! That dam.is. at the best site in terms 
of hydroelectric power generation.” 

GAP regional headquarters—workers call 
it the campus—is near a buried city that fos- 
tered trade around 2600 p.c. Here too is San- 
hurfa, traditionally the place where Abraham 


The road to matrimony takes a bride and her relatives aver rough ground neer the Mediterranean 
coast. Such unspoiled countryside attracts tourists, mostly from Europe, who bring several billion 
dollars to the economy aach year despite apprehension over Turkey's civil unrest. 
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National Geographic, May 1904 
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began his trek to Canaan: And when the water 
flows through the Atatiirk 5 miant tun 
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holds that Adam and Eve, 
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The big dig: A tunnel boring machine, one of 11 
used to ream the English Channel! Tunnel, sits 
in a crossover cavern on its 31-mile-long, 150- 
foot-deep course from England to France. The 
Chunne}, as it Is known, opens on May 6, after 
Seven years of construction. 

oa Piepros 


The Light at 
the End of the 


Chunnel 


By CATHY NEWMAN 
NATIONAL GEOGRAPHIC SENION STAFT 


Paintings by KEN DALLISON 








N A HOTEL LOBBY in Sandgate, England, 
not two miles from the soon-to-be-opened 
English Channel Tunnel, stiff upper 
lips trembled. For the first time since the 
last ice age, England was about to be 

linked to France. 

“I'd rather England become the $ist state 
of the U.S.A. than get tied up to there,” said 
a retired civil servant with a complexion the 
color of ruby port. He nodded toward the 
steel gray Channel out the window, his pale 
blue eyes filled with foreboding. 

“Awful place,” added his wife, lifting a tea- 
cup to her lips. “They drink all the time, and 
the food is terrible. When I go to the Conti- 
nent, [take my own bottle of English sauce.” 

“We don't care much for the French,” her 
husband concluded, “But the French... ." 
Here a pause, a shudder, as the gull-wing eve- 
brows shot upward. “The French don't care 
for anybody.” 

On the other side of the Channel, the entente 
was scarcely more cordiale, In Vieux 
Coquelles, a village a beet field away from the 
French terminal near Calais, Clotaire Four- 
nier walked into his farmhouse. 
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“T went to England once,” he said, sinking 
into a chair in the dining room. “Never again! 
All they eat is ketchup.” A tiny explosion of air 
from pursed lips, then the coup de grace. “You 
can't even get a decent glass of red wine!" 

Well, by grace of one of the engincering 
feats of the century, for richer or poorer, better 
or worse, England and France are getting 
hitched. Gn May 6, Queen Elizabeth of Brit- 
ain and President Francois Mitterrand of 
France are scheduled to inaugurate the 
English Channel Tunnel (“Chunnel” for 
short), sweeping aside 200 years of failed cross- 
(Channel-link schemes, 1,000 years of bistori- 
cal rift, and 8,000 years of geographic divide. 

The 31-mile-long Chunnel is really three 
parallel tunnels: two for trains and a service 
tunnel It snakes from Folkestone, England, 
to Coquelles, France, an average of 150 feet 
below the seabed. Drive onto a train at one 
end; stay in your car and drive off Le Shuttle at 
the other 35 minutes later. Later this year Eu- 
rostar passenger trains will provide through 
service: London to Paris in three hours; Lon- 
don to Krussels in three hours, ten minutes. 

The Chunnel rewrites geography, at least in 
the English psyche. The moat has been 
breached. Britain no longer is an island. 


NA CLEAR DAY, which is not very often, 
from the top of Cap Blanc-Nez on the 
north coast of France, you can look 
across the Channel and see the faint 

shimmer of chalk cliffs on the English coast. 

It is 22 miles to Dover, us the bluebird flies. 
Ninety minutes by ferry, 40 minutes by hover- 
craft. An average 12 hours if you swim 

But to. a 19th-century writer called Valbert, 
the trip was “two centuries... of agony.” 
On the 350-mile-long English Channel (La 
Manche, or “the sleeve,” to the French), 
which separates the North Sea from the Atlan- 
tic, odds of a gale on any day in winter are one 
in seven, Now neither freight nor passengers 
need be held hostage by a heaving sea. 

(Jueen Victoria, herself a victim of seaboard 
queasiness, would have approved. If it can be 
accomplished, ] will give it my blessing, 
she said of a proposal that foundered. 

Dreams ofa cross-Channel connection have 





RES DALLISON, 2 freelance artist born and raised 
in London, has illustrated many GEOGRAPHIC art- 
cles, including “America's Ancient Skywatchers" 
in March 1990, He completed this project after the 
death of freelancer RicHaRD LEECH 
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materialized, only ta evaporate, 26 times be- 
fore, Albert Mathieu, a French engineer, pro- 
posed the first plan in 1802: two tunnels linked 
to a mid-Channel island where stazecoaches 
could get fresh horses. Napoleon, Britam’s 
archenemy, approved, and there’s the curse. 
Whenever the idea ofa link emerged mm Parlia- 
ment, 50 did apocalyptic visions of invasion, 

“Those poor creatures who have no stom- 
ach for an hour's sea passage obviously think 
the retention of their dinners is more important 
than the safety of their country,” thundered a 
British acimiral in scutthng a 1914 proposal. 

Why, after two centuries, did the two 
ancient foes take the plunge? A congruence of 
stars.and planets, [suggest to Sir Alastair Mor- 
ton, the British chairman of Burotunne! —the 
Anglo-French company that owns and oper- 
ates the tunnel. 

“More likely a-congruence of political tides 
and currents,” he replies. On his wallisa copy 
of the legendary London newspaper headline: 
“Fog in Channel. Continent Cut Or.” 

You hac two leaders with private agendas, 
hé says, referrimg to Prime Minister Margaret 
Thatcher and Presicent Franco Mitterrand. 

“Thatcher saw the tunnel as amonument to 
private enterprise. A willing Mitterrand, 
happy to go along with the way she thought it 
ought to be done, was determined to expand 
France's high-speed rail network.” 

Other converging currents: 4 tidal wave of 
220 banks from 26 nations to finance the proj- 
ect. British and French industries desperate 
for work (the tunnel emploved as many as 
15,000 workers) (Continucd on page 46) 
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Cutting through 


“This is actually an easy tunnel. It's just a long, long way,” Peter Bermingham, 
an engineer on the project, said. The tunnel boring machines did the heavy 
work, digging two running tunnels and 4 service tunnel. Each TBM operated 
as a self-contained tunnel-processing plant. As it burrowed through rock, 

It simultaneously moved spoil back to cars and lined the hole with precast 
concrete segments. Boring took three and a half years. 
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the 80-foot-thick bed of stone, Impervious to water. sot assoap, the 
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The whole Chunnel catalog 


Enter in England, exit in France—and vice versa. A rail line only, the Chunnel con- 
sists of two tunnels for trains and a service tunnel in between for maintenance and 













emergencies. The Chunne!l will serve shuttle trains carrying buses, cars, and trucks Piston-relief Piston-reilef-duct doors > 
between terminals in Folkestone, England, and Coquelles, France, as well as through cucts sstninobeng ich 
trains operated by British, French, and Belgian national railways. Built entirely by Ducts every nig rae cebu | 
private enterprise, the Chunnel rang up a tab of 13.5 billion dollars. 820 feet pro- by remote control to prevent 
vide-an — smoke in one tunnel from 
for alr pres- entering anoth 
aure built up se t 


fitted with inter- guidance system 
changeable : ————— : 
ambulance and 
fire-fighting 


| 4 Moving freight 

Freight ahutties that are 26 rail- 
road cara long (A) will operate at 
20-minute intervals and be loaded 
at a special platform. Each car can 
Carry & trector-traiter rig; drivers 
will ride in a club car at the front 
of the shutthe. Hazardous cargo— 
such 85 toxic, radioactive, and 
explosive substances—will be 
senger and freight traffic will clear 
British and French customs and 
immigration before departure. 


Trains will link 












Trains will Maximum speed will be 100 
Sect] neec| more miles an hour. Both ende of 
Fixed : than LBO the train will have locomotives 
equipment megawatts, for rapid backing in an 
Mrtelela equal to the emergency. 
20,000 lights peak load of 

F a city ofa 

and 340 miles quarter million. 
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During peak periods, Le Shuttle, 
68 It is known, will depart British 
and French terminals avery 15 
minutes. The 24-hour service will 
Operate on a tum-up-and-go basis. 
Passengers will drive theit cara 
onto a loading platform, then 

into the shuttle cars, and remain 
with their vehicles for the 35- 
minute trip. A shuttle usually will 
consist of single-deck wagons (B) 
carrying 12 buses and double-deck 
wagons (C) carrying 120 cars. 
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Ties? secured 
the TEM 

AS inst ture! 
Wells when the 
cutterhead 
was crilling. 


Numbers refer to numbered labell above. 


Propel rams 
These drove 
the cutterhead 
forward to 
engage the 
rock face. 


Cutterheod 
Encasa@ment Studded with tungsten beeth, 
Because of the cutterhead chewed through 
fracturadchalk 15 feet of rock an hour, The 
on the French taeth— “biggest dentures you 
aide, TANs ever sw,” says tochnical 
there were director Kirdland—could be 
rade water replaced from behind, 
proof 


Conveyor tetlts 
renmnoved socil, 
Digging pro- 
A computerized laser-guidance duced ten mil- 
system kept the TEMs on lion cubic 
course, ensuring theirmeeting yards, enough 


halfway under the Chanrvel, A to fill London's 
nerrow drill probed the rock Wembley Sta- 
ahead. The service tunnel, first CITT) PHESENTY 

to be completed, took exactly 20 times. 
three years to dig 





(Continued from poe Ia) ‘The tunnel’s 
come about because Eritain finally fects 
secure, adds Sir Christopher Mallaby, Brit: 


ain S&S AMDaASS aor to Franti c Sill, the COUNTS 





just can’t go it alone. Britain, which-snubbed 
the rest of Purope for years, has joined the 
European Union inits drive toward economit 
integration. The land mentality has eased, 
but angst remains. 

JOM Symptoms 
®* [In 1986 Thatcher and litterrand met in 
(anterbury, England, to seal the treaty allow- 
ing tunne! legisiation to proceed, Demon- 
SL FRITS pelted Whit- 
terrand’s lima with 
errs and snouts of 


avy Nicer 


=, | 


“Froggy, 
* When intervie wed 
by Frencl 
Prince (Charies re 
pertediy sputtered 
over the detiting ol 





Britzin pp he asia 
* Prompl and unani- 
MoUs passage of Lun- 
nel legsiation in the 
French = parhament 
lortured cebate in 
he British 

Professor Rogel 
Vickerman of the 
University of Rent al 
Canterbury, who has 
stucied the (hunne! 


with colleagues at the 


University of Lille 1] Fright at the end of the tunnel: the French reception. French workers hu 


th France, calls it the 

ante a | licvge eltiect.  “Hiacl thé tunnel linked us 
to the Netherlands,” be says, only balt kid 
dingly, “we'd have built ttlong-age.’ 

rs JUNE 78, tgor, and I'm packed mto # 
construction workers’ train along with 
seVETaL dozen ather journalists, We're 





headed out from the Enyvlish side to the 
breakthrough ceremony for the south minning 
Lume) — the inst to be | Heasueatand 

The Co nunnel a work in progress, [I hecon- 
crete walls await final in tallation o Of thine paw: 
ér, water, and communication lines that wil 
turn iLinto a transports White dust fills 
eid air. [Che train scree <i painfull v. “Makes 
you appreciate British Rail,” someone jokes 

"Finally we reach t reakthrouch site. The 
taro machines that dug this tunnel started from 








OP) Peoasite sides Of the Channel and worked 
toward the middie. Now we're staring at the 
iO-foot-diameter face of the French tunne! 
hormgz machine (TAM), “Cathenne,” 

In one of those vive fo difference quirks that 
color the project, the French gave women’s 
nimes to their machines. On the British side, 
it's bv the numbers—lhke THM No. 6. Anoth 
er difference: French workers wear chic, well 
cul, taupe jumpsuits with recd.and blue racing 
stripes down the sleeves, The British uniform 
is pure grunge: baggy, bright orange 

Locking op, [imagine 150 feet of Channel 
above my head—tfer- 
ries, tankers, a Dover 
sole or two 

‘The @raiimg of the 
TRAM interrupts my 
reverie Its Uther 
head—» huge wheel 
| tungsten-ipped 
teeth —chew= Into the 
last trace of rock 
separating Eng 
from France 

Music blares, and 





lights glare. Several 
Frenchmen scramble 
through Phuncler- 
ous ApPDlalise erupts 
& cdogens more fol- 
low. Strangely mov 
Ing, this connecting 
af countries. (ham 


nen! corks Pop, and 


Brittsh counterparts 
I might have opposed it 30 years ago, but 
now It S06 hunnel, an Englishman says 
Fret nvcti unnelers are shill climbing through 
“omany, say, turing toa French officia! 
‘And there are 56 million more behind 
them,” hie re pin - 
iorés le tunnel, fe déinee? Eurotunnel hopes 
sO, It predicts eight million passengers -a 
ear by 1996. Lhe flow wil be lopsid led. Ciniv 
10 percent of the traffic will be headed to Brit 
ain. “The French don’t take halls in 
England,” explains Jeanne Labrousse, a 
Eurotunnel executive 
Hmmmm. Why do the French visit Britain? 
For the food? The weather? Fashion? 
Mime Labrowsse seemed thoughtful 
‘(H course,” she brightened, “we wil 


| = " Ls 
work on selling the ithta 
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Selling the tunnel as an investment to the 
French was a piece of cake. French holders of 
Eurotunnel steck outnumber the British four 
to one. Did they know something the British 
did not? No, in part it’s the French love affair 
with high technology and public projects. 

“The French man in the street believes les 
geromas projets will make life better for his 
erandchildren, a British executive with Fur- 
otunnel!l says. “He believes in Ariane rockets, 
nuclear power, and the Channel Tunnel." 

In France, support for such projects is con 
siiered downright patriotic. At a Eurotunnel 
stockholders meeting 
in Paris; a woman 
asked when the first 
dividend would be 
paid. Not till cen- 
tury’s end, she was 
told. A man jumped 
up. “How can you 
ask sucha thing?” he 
demanded. “Better 
vou should ask if they 
more money.” 

Talk about pour- 
ing money down 4 
hoje. At the height of 
construction, Euro- 
tunnel forkect out 4.5 
million dollars aday, 
The bill at opening 
dav will ring up to 
[3.5 billion dollars - 
nearly twice the origi-~ 
nal estimate: 

Was someone's math-a little shaky? 

“The nature of the beast," explains Profes 
sar Vickerman. “Large construction projects 
lave large cost overnins.” 

The out-ol-control tab turned into a bitter 
dispute between the Eurotunnel owners ancl 
Transmanche Link (TML), the consortium of 
ten British and French contractors that built 
it. “Despite the overruns,” says Vickerman, 
“they were amazingly close to schedule.” 

Well, sort of When work kicked off in 
December 1987, Eurotunnel trumpeted that 
service would begin May 1993. Sorry, make 
that August... well, perhaps December. 

Finally, Eurotunnel refused to name an 
opening date at all. As rancor between Euro 
tunnel and TML shifted to high pear, work 
shifted to low gear. Bankruptcy rumors watt- 
ed diver the tunnel like a whiff of ripe Sulton, 


neect 


The Light at ie End of the Chunnel 
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Touché: French tunneler Philippe Cozette and British 
counterpart Graham Fage, whose names were drawn 
from a hat, make contact at the service-tunnel break- 
throweh on December 1, 1990. 


Last July the Bank of England played head- 
master and prodded both sides to get on with 
it. The money dispute went to arbitration 
Civility and work resumed 


HE TUNNEL crystallizes a moment in 
history, André Bénared, Eurotunnel’s 
French chairman, mused in his Paris 
town house. “We've brought Britain 
closer to Europe. There's no turning back." 

In Le Transmanche, a bar down the road 
from the Coquelles Terminal, owner Nadine 
Cothée-Bourhiaux dusts off the welcome mal 
lor travelers who'll 
stop in for a pasiz or 
two. “Once it both- 
ered me," she says, 
incirating the tangle 
of highways leading 
toward the <lerk, 
witite terminal builc- 
ings. “Now, it's our 
landscape.” 

In London, prop- 
erty agent Miles Mas- 
kell, who specializes 
in French real estate, 
rubs hands in hopes 
of more and more 
British bargain seek- 
ers who'll snap up 
French chitteaus and 
farmhouses, “at one 
third the cost of 
here,” he enthuses, 
flipping through a 
photo album of listings. “The tunnel brings 
France closer!” 

(in both sides, blueprints for freight termi- 
nals, shopping complexes, and offices awail 
an upturn in the economy to be transformed 
Into concrete and steel. 

Chunnelphobia subsides. The prognosis 
Improves. Hest to follow Voltaire’s prescrip- 
tion: “et as forgive one. another's follies.” 

A highly improbable, if totally logical, con- 
nection has been forged. What God put aeun- 
der, man hath joined together. A tide of 
passengers, freight, and commerce will fol- 
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low. In time, perhaps, a wisp of tolerance 
as well 

There's supposed to be light at the end of 
every tunnel, If this one brings a little under- 
standing, what's 13.5 billion dollars between 
friends ‘a 
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THE ESSENTIAL HARVEST 


Flinging a golden Blizzard of rice, an Indian farmer trusts wind to winnow 
chaff from grain. [he world's most vital food crop will feed 
the future —if growers coax more kernels from less land, 





By PETER 7. WHITE 
Photographs by ROBB KENDRICK 
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hard-earned roe harvest in Mlagagasca 





HAT 15 SHE DOING, this bewitching 
young woman of Bali? Moistening 
her foréhead with holy water, then 
her temples and her chest just below 
the throat. Now she sticks on a 
dozen lummously white kernels 
of uncooked rice. On her copper- 
colored skin they gleam like jewels: 

What's the idea? She smiles. “Afwia feta,” 
she says—that is what is done. A priest in the 
Hindu temple at Sukawati, where [ just saw 
scores of other women, 
and men and. children 
also, doing the same, 
tells me why: “Rice 1s 
theembodiment of Dewi 
Sri, the rice mother, 
gotidess of life and fertil- 
ity. This is a symbolic 
way for our bodies to 
absorb the life force she 
Hives us. Without it we 
would be dead things.” 

In a-sense this can be 
said not only of the three 
million Balinese but of 
much of humankind. 
Rice provides 25 to 80 
percent of the calories 
in the daily diet of 
2.7 billion Asians, or 
half the world's popula- 
tion. Last year rice har- 
vested around the globe 
amounted to 20 million 
metic tons, neariy all 
for human consump- 
tion, (That's 573 million 
U. &., orshort, tons, but 
in international trace 
statistics grain is mea- 
sured in metric toms.) 
The wheat crop was 
somewhat larger—560 
million tons—but 20 
percent of that went to 
feed livestock; outof $29 
million tons of corn, animals got 65 percent. In 
short, rice is the world’s number one food 
crop. And to me the most intriguing. 

For one thing, it's been so acaptable. To the 
hot Australian and Egyptian deserts, to the 
cool Himalayan foothills of Nepal, Hill tribes 
in Southeast Asia plant it on slashed-and- 
burned forest slopes; that's upland, or dry, 
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MULTICOLORED HANDFULS of seeds 
barely hint atthe theusanes of vaneties 


preserved at the international Rice 
Research institute (IRAS) im the Philippines. 
which breeds hytanids to boost yields 
and hardness. A. child's Greakiast in 
Chinas Ahejlang Province a no 
suri [he nation grows and eats one 
third of the worid's production 


rice, At floodtime in Bangladesh it will thrive 
in eight feet of water, thanks to the efficient 
passage of air from tiny openings in the shoots 
to the roots. To keep pace with rising floods, 
such “floating” rice plants can elongate eight 
inches a day, to ten feet or more. 

Butmoest of the world’s rice areas—the low- 
land rain-fed sort (roughly 25 percent) and the 
irrigated kind (55 percent}—are level grownd 
where rice grows in just afew inches of water 
hele in by small dikes. These fields are called 
paddies. (The word pad- 
dy, of Malay origi, also 
means “rough rice” — 
rice that hasn't been 
through the mill.) One 
more set af figures: 90 
percent of the world 
crop is raised and almost 
entirely eaten in Asia—a 
third of it in China, a 
fifth in India, 

Here are some facts 
that surprised me: 

The grass species 
Oryza soliva—sown, 
or cultivated, rice—1Is 
thought to exist in 
120,000 varieties. Some 
are red, some black. The 
“wild rice" prized by 
gourmets looks like rice 
butisn’t: it's a grass of a 
different genus 

A tenth of the seven 
million tons of rice 
grown in the U.S. each 
year woes into. heer. 
Ground up and boiled, 
it's put into mash tanks 
along with barley mait, 
before hops are added 
and fermentation be- 
gins. Why rice? “For 
lighter color and more 
refreshing taste," says 
an Anheuser-Busch 
brewmaster. “It's a significant element in 
what makes Budweiser Budweiser.” 

And as [ was to learn in globe-girdling travel 
to get agrip on rice, soto speak, its cultivation 
has been influential in ways 7 hadn't envi- 
sioned. Fostering a courtship pattern in Italy, 
shoring up family ties in West Airica. Renefit- 
ing ducks and geese in California, . . 


Nationa: Geographic, May 1994 
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START OUT in the Philippines, atl 
[International Rice Research Ins 
near Manila, where dramatic rice history 
Financed by the Ford and 
Foundabons, it opened in 
Asia's population 
production, 
wichespread Tamine To avert 
[RR] did something of fa 
[ttranstor med the rice 
. (Gaurdev 8 
ssiboce: from 
when more fer 


Was Mace. 
Rockefeller 
1962 amid fear 
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that because 
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VArt Val bevy 6 Were So nroctue : 
noe ipted, that In the 25 
years from 19467 to 1992 the world rice harve 
doubled, “The arebacciis case 15 atone 
ja,” saves Dr. Kush, “From 15 million tons 
to 48, more than triple!" This, along with a 
dmilar upturn in wh called the 
reen revolution 


Sul now, he adds, the nce plant 
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Stl rising population, rice procduchon 


Increase another 60 percent by the 


year 2020, [he current dwart varieties have 
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another, to reduce breeding time or to transfer 
traits that cannot beincorporated by conven- 
tional breeding methods. For instance, if sci- 
entists want to cross a vanety of Orysa sation 
with a true wild rice, say Gryso officinalis, 
which is especially resistant to insects, there is 
a problem of genetic incompatibility. If the 
two are crossecl, the resulting seed will shriv- 
el—and so the embryo that’s attached to tit, 
and which it was supposed to nourish, will ce. 

“But now we can rescue those embryos,” 
savs Darshan 5S. Brar, and | watch him do 
so, Under a stereomicroscope he cuts a tiny 
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een bred tate whardy, Fast 
bugs — and to swell with ho to 
three times the grain oF trad 
ona warhation. How ylalds muat 
jump again bo nteek damand. 


lump —the @mbryo—from a shriveling seed. 
He then puts the embryo into a test tube with 
chemical nutrients, “It will. grow into a seed- 
ling-and eventually into a rice plant with the 
traits of both parents.” 


N THE CENTRAL LUZON PLAIN north of 
Manila, where paddies stretch for miles 
along both sides of the National Highway, 
I get impressions of labor-intensive rice 
cultivation in the lowland tropics—it's 


mu, sweat, and more mud. 


A young man plows with bis water buffalo, 


National Geographic, May 1094 
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sometimes ankle-deep in gooey black mire, 
sometimes knee-deep. Couldn't he wear rub- 
ber boots? No, they'd slip or get stuck. He's 
28, he says, and his wife works as.a housemaid 
in Hong Kong; every two vears she's back for 
a month. “She'll do it two more vears; then 
we'll have enough money saved to buy a trac- 
tor, and she'll stay home and we'll have three 
children.” 

There's reliable irrigation here; it’s always 
warm, and 50, with cultivation going all year- 
round, different stages of the rice cycle occur 
simultaneously, Atop narrow dikes bordering 


Rice, the Essential Harvest 
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the fields, | walk—carefully—to where young 
people transplant seedlings brought from a 
seechbed, Like this: 

Hold a bundle of foot-long seedlings in the 
left hand, bend forward 45 degrees, legs kept 
straight, and with the right thumb and index 
and middie fingers push in a couple of seed- 
lings at a time —into the mud, in neat rows, 

It's done rapidly, and it's hard on the back. | 
clock one young man: 98 insertions in 72 sec- 
onds, before he straightens up to get the next 
bundle. Oops, his right leg abruptiy sank oa 
foot deep. 
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Let me digress a moment. Milling scrapes 
re rice seed’s hull and then successive 
layers of bran 


so the embryo, until what's left is only the 
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which coat the kernel—and 


shiny white kernel iteelf, Chat’s about 40 per 


centstarch, Ule rest is mostly water, plus pro 
tein and minute amounts of phosphorus, 


tassium, calciur imins. [f son 
DOEAS Suh, CAaMIIM, FLCTETT IS. 2T SOT 


anc wit 


wave brown nee, which 





bran 1s left on. vou 
COMLALES acidaitional 
inthe bran. 


Millers sell the bran for cattle feed. Japanese 


minerais Mitamins 


are 


ee oll extracted fromit in salads and for cook- 

ing; they believe it promotes longevity. In the 
LI. S. the bran is sold in health food 
Also foes toto pharmaceuticals and cosmetics, 
Hip. 
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FS0on Of DOME beings siriving to stay in 


harmony with nature, with the supernatural, 


and with one another. And rice is never far 
from their minds. 

Water from higher up, from 3,300-foot-high 
Lake Batur, feeds «pring: and streams and 
then flows down through networks of danis, 
tunnels, and pipes to narrow channelsand tiny 
weirs, so that each fiek! can get a share. To 
make sure of that, hundreds of farmers’ irriga- 
tion associations apportion who'll get how 
much and when. Each association, or subak, 
maintains a temple at its water source; there 
are smaller temples at outlets down the line 
anid little shrines in individual fields. All these 
are for rituals at every stage of the nce cycle— 
plowing, transplanting, harvesting. 

“Such rituals are the main characteristic of 
Balinese agriculture,” I'm toll by Nyoman 
Sutawan, a professor of agricultural econom- 
ics at Bali's Udayana University. “Praying 
and making offerings unite the farmers so 
they'll cooperate, which is essential,” 

The making: of offerings in Bali never 
stops—at shrines in the family compound, at 
clan temples, subak temples, and hundreds of 
village temples, at full moon, atnew moon, on 
auspicious days, on every 15th day when pos- 
sibly harmful spirits are especially prevalent. 
And rice ts invariably involved. 

Every morning, after cooking the daily 
rice, housewives pul some on small pieces of 
banuna leaf and set these down where spirits 
are likely to be, On the kitchen stove, in the 
courtyard. In Guang village I follow a young 
woman as she leaves more offerings at the 
compound entrance and on the road outside. A 
little white dog traipses after her and gobbles 
up the rice, “The spirits must be fed so they'll 
be happy and not bother us,” she tells me. But 
dicin’t the dog do the eating? That cloesn't 
matter, she says, the spirit had already 
enjoyed the essence of the offering. 

To temple ‘anniversary festivals women 
walk with elaborate offerings balanced on 
their heads—round constructions three to six 
feet high, made up of fruit, flowers, incense 
sticks, anda variety of rice cakes dved brown, 
yellow, green, pink. I see the women put their 
offerings down to pray, then carry them home 
again; they've been blessed by the gods, and 
now the family will enjoy cating all that's 
edible in them. 

For a big wedding, or a tooth-filing cere- 
mony, or purification after a cremation, Bali- 
nese may order huge offerings fashioned from 
dyed rice-four paste molded into panels witha 


bt 


profusion of geometric designs or figures of 
animals, humans, or gods. A lady says it takes 
herand halfadogen helpers three days to make 
one that’s eaht feet high, with 33 colors. The 
bigest she's seen, a temple offering, mea- 
surect 15 feet, 

How much rice do the Balinese eat? Anaver- 
age of a pound a day each—and that's before it 
becomes heavier as it takes on water in the 
cooking. In Myanmar it’s a bit more than a 
pound: in Thailand and Vietnam about three- 
quarters; and in Japan a little more than a 
third. Americans, by contrast, consume an 
average of 22 pounds a year. 


{ULTIVATED RICE, so scientists theorize, 
originated in more than one place along a 
broad are from northeastern India to 
Myanmar, Thailand, Laos, and Vietnam 
to China: Solid evidence in the form of 

rice grains 4,000 ormore years old has been un- 
earthed from 31 sites in China. The most sig- 
nificant of these is in the lower Yangtze River 
plain at the village of Hemudu in Zhejiang 
Province, becairse it also yielded sophisticated 
tools of animal bone and wood—signs of a 
highly developed Neolithic civilization of 
7 O00 Wears sere, 

Farmers digging a flood-contral ditch in 
1973 came upon pieces of pottery and called an 
archaeologist. Lin Hua-dong of the Zhejiang 
Academy of Social Science remembers his 
amazement at what he found 12 feetcdown. “A 
mass of rice grains looking fresh and yellow,” 
he tells me. “But in a couple of minutes, on 
contact with the air, they turned dark brown, 
and soon they were black.” A museum at He- 
mhudu dieplays dozens of those slender black 
grains. They look as if they'd been burned. 

Outside the museum with this ancient rice, 
farmers raise rice of the newest sort—rice with 
hybrid vigor, a remarkable Chinese achieve- 
ment. Fifty-five percent of the country's rice 
land is planted in such rice, with a consider- 
able increase in yield. These lands turn out 
two-thirds of all the rice in China. Researchers 
at IREI and in India, Japan, andthe U.S. are 
Still trving to catch up. 

The kev factor is this: First-generation 
hybrids produce seed in very high quantities, 
But this seed, while good foreating, ismot good 
for planting; it would produce a poor crop. To 
grow a good crop the following year, you need 
afresh supply of first-generation hybrid seed 
from a nursery. Andin China, that would call 
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lant discovered a wild Cryto species on had the government won t give us 45 muc! 
Hainan island with natural male sterility research money as before 

seeds of male-sterile mce developed from In Changsha, I hear that the Hunan Insti- 
thal species were planted In a row mext to a tute of (lultural Relics and Archaeoiogy has 
ow of Oryza sativa and were fertilized by evidence of §,000-year-old rice. That would b 
wind-camed pollen from the second row. By  theoaldestever found! ] rush tosee Pei An-ping 
Hanting alternating rows of the two types vho excavated at Pengtoushon, near Lixian, 





120 miles northeast of Changsha. He shows 
mea pottery fragment with the impressionol a 
rice husk—the train disappeared in the firing, 
leaving only the impression, Carbon dating 
put its age al between 7,800) and 8,200 years 

Scientists from Japan, the U.5S., and Brit- 
says Dr. Pei, and they 
couldn't decide whether it’s froma wild or cul- 
trvated variety, Dr, Pet believes itis the Latter, 

Back in Zhejiang Province, I’m im time for 
something big at CNRREI, the Chinese Nation- 
al Rice Research Institute, near the capital, 
Hangzhou, It’s a three-day rice evaluation 
tasting, supervised by Professor shen £ong- 
tan. “We have 150 samples from 15 prov- 
inces, ” ‘Some may look good but do 
not have very good eating quality,” 

Four dozen evaluators from all over China 
sit at four tables and past around small alumi- 
num boxes, each with a number, to mte their 
contents on tally sheets for smell, appearance, 
and taste, from five for the best down to one. 
CQocasionally they sip alittle water and spit it 
Into a basin. 

At first] don't detect many differences, and 
so I get a little bit of coaching. White 
bright is good, a little yellow not good. When 
you chew it, is it springy? Good. Or does it 
stick to your mouth? Not so good. After chew- 
ing does it cissolve smoothly—it should, Or 
does it stay a little lumpy? 

soon I sniffand taste, sipand spit, 
uate, “Very soft, doughy, a two. Soft 
character, slightly sweet 
four, a 

Once the results are tabulated, saws Profes- 
sor Shen, “we'll take the ten best, 
vield, pest and disease resistance, and growth 
duration, and choose which to popularize." 
As for me, whenever cating rice sinte then, 
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I've been silently giving it a number. Any 
fives? Just one, in Washington, D. C. a 
springy, fragrance of butter and chives 


Uncle Ben's brand, cooked by my wife 
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ext STOP, JAPAN, At the Grand Shrines 
of Ise, 190 miles southwest of Tokyo, the 
most revered precinct of Japan's Shinte 
relivion, white-robed priests cook rice 
twice daily and present tt to the sun god- 
des, Amaterasu, who, they say, is the ances- 
tor of the imperial family 

“The goddess brought a handful of rice 
from-the heavens,” a senior priest tells n mie, 
“so that we may grow itt and prosper.” He 
adds that in the first ceremony performed hy 
tach new emperor, he steps behind a screen to 
meet the goddess and emerges as the embodi- 
ment of Ninigi no Mikoto, the god of the rip- 
ened rice plant. Then every autumn the 
emperor sends to Ise the first stalks harvested 
from the rice field he himself has planted on the 
imperial palace grounds. All Japanese, says 
the priest, 





owe their fokore—their spiritual 








TIGHTLY SVV¥VAT HED Spain bormne fakes, sworn m the bowels of a Galirese mill bags 


nice ulls te tel her Brick kiln. “It's atehy work.” she says. Hook-ieiding workers at 


Lapa Free Company in Bangkok position [00-kilo sacks on stacks up to 35 baps high 


Thataned leads the wortd in rice exports, shiooing 4.5 milkon tor a wear, 





essence, their lapaneseness—to the pocdcless, 
“and they maintain it by eating rice, rice 
grown in Japan.” 

Japanese law, in fact, long restricted the 
importation of rice. “Rice is a very special 
case,” explained Koji Futada, then parlia- 
mentary vice minister for agriculture, for- 
cstry, and fisheries. “It is our staple food, and 
so wt must have areliable supply asa matter of 
national security. That is why we politicians 
favor self-sufficiency, the domestic growing of 
all the rice we cat.” 

Also because the farmers exert dispropar- 
tHhonate influence in elections? 

“Yes,” he said, “that is also true 

And so the government buys rice from the 
farmers at about ten times international mar- 
ket prices. It aleo subsidizes part of the cost to 
consumers. Still, Japanese consumers pay 
about four times as much as they would tf they 
could buy nce na California supermarket. All 
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thes cost the government about 2.5 billion dol- 
lars in 1992. One result is that land will stay in 
rice production that might otherwise be avail- 
able for housing, which is in short supply 
About § percent of the city of Tokyo is classi- 
hed as farmland, worked by 15,000 families 
That would be space enough for tens of thou- 
sands of new homes. Does all this mean that 
Japanese rice farmers are rolling in money? 
Thirty miles north of the capital, in the Kan- 
to Plain, [ visit the Kimura family in the town 
of Kisai— typical of mostof Japan's 3.5 million 
rice-farming households: Rice is not a major 
part of their working life, Grandfather Shoi- 
chi, $3, along with his son Takeo and Takeo’ 
wite, Iwako, both in their 50s, look after a 
prosperous gardening-supply business: grand- 
con Masao, 25, commutes-to an office in cen- 
tral Tokyo. Three out of four rice-growing 
families hereabouts have become “Sunday 
farmers,” relying on income from other 
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sources, mainiy jobs in factories that sprang 
up nearby in the past ten years: 

The Kimuras farm two.and a half acres— 
this modest size is typical too—and they tell me 
the work is not arduous: Except for planting 
seeds in boxes ina shed, they doit all with ma- 
chines—transplanter, tractor—in about ten 
working days for one person, plus a few hours 
for spraying fertilizer, insecticide, and herbi- 
cide. “Harvesting is no work al all. We hire a 
combine.” What do the KRimuras get out af it? 

“Enough rice for us to eat for a year,” says 
Shoichi. “But no proftt. Zero.” Expenses go 
up, rice prices don't. [t's the same for most 
farmers around here. “We do this only be- 
cause we inherited the land.” 

But nature and international politics are 
forcing a change. An unusually cold and rainy 
summer reduced Japan's 1993 harvest by 
same 25 percent, so more than two million tons 
of rice will have to be imported before the end 
of this year. And after that, a newly revised 
wlobal treaty—the General Agreement on 
Tariffs and Trade, or GATT—will oblige 
Japan toallow annual imports of 4 to 3 percent 
of its rice requirements. But will the domestic 
rice price drop? Hardly. The government stil 
sets the wholesale price, and that's likely 
to stay high. 


INCE MOST RICE [8 EATEN in the countries 
| where it’s grown, the amount in world 
trade is small, only about 4 percent. The 
biggest exporter is Thailand, with 4.5 

F million tons 4 year, and among the daz- 
ens of firms with huge warehouses along the 
Chao Phraya River at Bangkok, one of the 
biggest ts Capital Rice. Milled rice arrives 
by truck from the north—I see 100-kilo bags 
stacked 27 high—to be cleaned, sorted, 
graded, and packed for shipment to the 
Middle Fast, Europe, Africa. 

I congratulate the young manager, Chong- 
chai Buranapatimakorn. He sold 130,000 
high-grade tons to the government of Iran, 
for $305 a-ton; but he held off buying the rice 
from hissuppliers until the delivery time, three 
months later, and by then the price had 
dropped $25, so he made an extra three andl a 
quarter million dollars. “It was something af a 
gamble and could have gone the other way,” 
he says. “Nobody can predict prices even one 
month ahead.” 

The number two exporter is the 0. $., with 
2.2 million tons, and third is Vietnam: Until 
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1988 much of Vietnam suffered shortages, but 
then the communist government lifted restric- 
tive rules and price controls; production 
soared, and since 1989 Vietnam has been 
exporting more than-a million tons a year. 


UROPE FIRST HEARD ABOUT RICE from 
writers who'd been to India with Alexan- 
der the Great. Later, Greek authors of 

| medical texts influential in imperial 
Rome, and in the West and the Arab 
world through the Middle Ages, prescribed 
rice for gastromtestinal complamts, citing its 
cooling and astringent effects. Doctors today 
endorse this notion of rice’s effects and recom- 
mend giving rice powder mixed with water 
and salt to children suffering from diarrhea in 
nations such as Bangladesh and Pakistan, anc 
in the Middle East. [t helps the patient retain 
bocky flutes, 

Today Europe's biggest producer is Italy, 
notably in the Piedmont region, in the prov- 
ince of Vercelli Here a great plain, once 
marshy, but drained since Renaissance times, 
inclines gently from the foothills of the Alps 
southward to the Po River, crisscrossed by 
vigantic irrigation network, When the fields 
are flooded in spring, I’m told, villages appear 
as islands afloat on shimmering mirrors. 

Now in September the fields are beige. 
Amone them here and there rise tile-roofed 
quadrangles, each once the center of a rice 
property with stablesfor oxen anc horses, dor- 
mitories for workers, achurch, Young women 
from all ever Ttaly came to work here from 
April to October—it was a respectable way to 
earn a dowry. They were called mondine, 
cleaners, because they did a lot of weeding. 
Also transplanting and harvesting. Quite a 
few married local young men. All that ended 
as mechanization spread in the 1960s. 

At a quadrangle that once housed 300 
women and 50 men Lhear that the landowner 
in Genoa rents out his 1,200 atres—now 
seven people take care of it all And | meet a 
mondina whe came from the south— Maria 
Manfrenato, 60, squat-and lively, with curly 
black hair piled high. Yes, it was hard work, 
she says—long hours with your feet in mud 
and water, constantly bent over. “But we 
sang while working. If you didn't sing, your 
back ‘would hurt more. When I tell young 
people, they say Lwascrazy, but lenjoyed it— 
we had a lot of fon,” And yes, she married a 
man from Vercelli. 


National Geographic, May 1994 


CA CING FLAMES ease manning chill in Nepal, wherea young boy plays in the plow of a 


fire Guilt te burn off fast season's nice straw. Burning controls pests and clears soil 


for tiling. While most Nepalese rice 6 grown alonp the love-lying fsanges Plain, 


some soneuts at 10000) feet— the worlds highest packs: 





MN CONTRAST TO ITALY time seems to have 
stood stillin Senegal, on the southern bank 
ofthe wide Casamance River, where I find 
the Esudadu Jola people, remarkable for 
their thousand-year-old way with rice. 

When brackish water from the mangrove 

swamps seeps through their dikes, they flush it 
out with rainwater piped from field to field 
through conduits made from hollowed-out 
trunks of the Berassius palm_ To cultivate dur- 
ing the rainy season, they use no plows, no ant- 
mals. Gur cattle; they sav, are not for work, 
only for sacrifices at ceremonies. Their tool is 
the kajando, or fulcrum shovel, an elongated 
wooden spade with a metal edge and a six- 
foot handle, You slice into the wet clay sail 
and lift sizable chunks by levering against your 
left leg just above the knee. Then you turn the 
chunks over as you drop them to the right 
and jeft, building up ridges. The dug-out 
space becomes.a furrow. 
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Al the village of Samant, [see a dozen men 
‘lice, lift, and turn, and in a few minutes 
they ve transformed a diked field overgrown 
with rice stubble and foot-hich weeds into neat 
ridges and furrows, Soon it'll all be flooded, 
and women will start transplanting. 

The fastest man with a kajando is Kufiari- 
pei—nape 36, six feettall, barefoot and wearing 
only a-lommcloth, his skin glistening in the hu- 
mid 3" heat. He is a science teacher in a sec- 
ondary school in the faraway capital, Dakar. 
For the three months of the school vacation — 
from July ta October, coinciding: with the 
rainy season—he returns to the village to help 
his father, Suti, the 65-year-old village chief, 
who works in the felds from dawn to dusk. 

Nowadays most of the older bovs go away 
to city schools; but they also come back to 
help, says Kufiarigei, and so do most of the 
girls who work as domestics in Dakar, “They 
do a lot of transplanting with their mothers. 
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highest anywhere. A= we driv in the Sacra 
mento Valley, between the Coast Ranges and 
the Sierra Nevada, Bob makes appomtments 
tor me over his mobile phone and ticks off 
some pluses of this great American rice bow 
Poorly drainer] clay sai, for one thing 
Lhat $iceal for nce because IL holds m the pre- 
cious irmigation water from the Shasta and 
Oroville Dams. Precision leveling of the fields 
with laser-controlled earthmovers. That elin 
Inates high and low spots, so.less water will be 
needed; all in all, water use 1s down 30 per 
cent.* “We seed by airplane, and depth of 
water is critical —say, five and a haif inches,’ 
ds. An inch lower and weecls will out 
grow the rice. An tnch too much and the seed 
won bret well enouch established 
“E.nvironmentalists bated ws," Hob goers 
on, “but noe more. When the tleli® were 
drained | bat ci] herbi che Wen nid toe Fiver 
anc the city OF Sacramento hax to treat its 
drinking water heavily. To some it tasted 
awtul. “We thought we had to dram after seyv- 





en days or the chemicals would hurt the crop 

But we found that if we keep the water mov 

ing, with pumps, wecan holditfor 28 days and 
some have had to quit their jobs and now will the chemicals break down naturally.” Now 


have to fined new ones the herbicide discharge 6 down by 99 percent 





Sot thatthe ¢ Alt min rice frower have n 

f ya [OLA and other West Attu Ans Ski Hes tl nhes any more. One bi complaint: Why pul 
inrice growing, shinpecdasslaves tocolo rice into a semiarid valley and wee 1.5 million 

fin! America, were instrumental in «acre-feet ot water a vear—that's nearly hall ol 
building a prosperous sowthern rice what 16 million people use from metropolitan 
planting society, notably in tidewater Los Angeles all the way to San Diero! Replies 
South Carolina. It flourished in the [Sthand Marc Reisner, an environmentalist author 
9th centuries and beganiadingafterthe Civil who criticized the rice growers but recent 
War Today U.S. production i) concentrated changed his mine ‘Ri tice uses much less water 
) Arkansas, Louisiana, Texas, Mississippi than does cotton in th San Joaquin Valles far 
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Unlimited, can be a boon to waterfow! migrat 
ing from Alaska and (Conada along the Pacific 
tivway. Now there's a pilot project: With 
practically all of California, § natural wetlands 
some rice farmers in the Sacramento 
Preis rom (irctober 
February, let them flood early, 40 mallards 
nintails, 
swans Will come and winter here 
At Williams, Sah an energy plant 
by rice hulls. They’ é 
mountains, partly covered with black plastic. 
“Electricity for 30,000 homes,” savs 
iger, Yes, it's the biggest operation ofits kind 
Near Maryville, Michiel Rue, who with 


000 acres, shows me the lat- 


Fone, 
Veuley, where lie tallow 


uidceons, snow @eese, and tundra 


fueled 


) outside In beige 





A Man 


his family farms 


est léchnological wrinkle—a stripper header 


on his combine. It doesn tout the whole plant 
but just 31 rips off the grain and harvests twice 
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less water in view of increasing urbanization 
And with fewer inputs of chemical ferbhzers 


insecticides, and herbicides, for environ- 
mental reasons. 

Also with less labor, because, in the poorer 
areas of Asia, many of the next generation may 
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behind a water buffalo yust to prepare two 
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low acost thatit will be affordable for both the 
rufal and the urban poor.” Dr. Lampe thinks 
it can be done. 
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CAN TGET OVER the feeling that I’m the last person on 
earth. Or maybe the first. In the sweep of an eye from 
Chitistone Pass I see not one human sign, only snow- 


packed peaks, gray stone ridges, and, far below, a broad 


green valley. Through the valley winds ariver 
born from a dripping glacier. 

[It is mid-June, but at 5,822 feet I slog 
through patches of snow. A grizzly has left its 
signature in them as well, long claw marks 
fringing oval paw prints. Like me, itis moving 
from the Wrangell Mountains to the St. Elias, 
for Chitistone Pass marks the meeting point of 
these two ranges in southeast Alaska. 

[prepare to yield to that humpbacked mon- 
arch, the griz, just.as the nation has yielded to 
nature In these rugged mountains, In 1980 
Congress established Wrangell-St. Elias Na- 
tional Park and Preserve and ordered that it 
remain essentially undisturbed. The result is 
our biggest national park— 13.2? million acres, 
an area larger than New Hampshire and Ver- 
mont combined (map, page 88), Wrangell-St. 
Elias is perhaps our wildest and least known 
perk, home not only to grizzlies but-also to 
wolves, wolverines, caribou, moose, moun- 
tain goats, and, tis best known wild denizen, 
the snow-white Dall sheep. 

Here bigness is a trademark. Nine of the 
16 highest peaks in the U.S. ore found in 
Wrangell-St. Elias. The park could swallow 
five Yellowstones. Lands privately owned 
within its borders total a million acres, most of 
them set aside in the Alaska Native Claims 
Settlement Act of 1971. Vet fewer than a hun- 
dred people live here year-round, 

This could be the tail end of the last ice age. 
Down the valleys creep more than 150 sepa- 
rate glaciers, a collection unmatched outside 
the polar regions. The most spacious, Mala- 
spina Glacter, 1s larger than Rhode Islancel. 

“Many of these valleys were filled with ice, 
and not very long ago,” had been told by Ed 
LaChapelle, a glaciologist. “The cool north- 
erm climate here delayed its disappearance, 
and glaciers are receding as the great ice sheets 
did before them, 50 if you want a glimpse 
of what Wisconsin and New York were 
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like 12,000 years ago, you can see it here.” 

It ts not entirely so, for humanity has left 
its mark on these mountains, Slow-healing 
tire tracks mar the alpine bow! at the top of 
the puss; a scientific team in the 1960s had 
helicoptered in a motorevele to speed their 
rounds to research stations. Thirty miles west, 
the copper-mining complex at Kennicott 
employed as many as550 workers for a quarter 
of a century, and a small suburb, McCarthy, 
sprang up a few miles away, 

Wonderfully empty as Chitistone Pass ap- 
pears to me now, it was once a thoroughfare 
for prospectors heading for goldfields two days 
north. [t was part of a route that some called 
“a hideous nightmare.” Among the hundreds 
who survived the quicksand, icy rivers, and 
precipitous “goat trail” between McCarthy 
and Chitistone, half turned back when they 
saw thatthe way lay over agiacier split by deep 
crevasses. Of those who forged ahead, some 50 
died. | wanted to gain a sense of what had 
drawn them. 

Like most of toclay's travelers in Wrangell- 
St. Elias, I shortcut my trip to the gold by 
bush plane. From 1913 to 1915 the boomers 
turned Bonanza Creek upside down, ina time 
of quick fortunes and even quicker suspicions. 
The latter, at least, bas not changed. When I 
arrived at the cabin of one of only two 
active miners north of the pass, I was met 
by a .30+-30 rifle and the command, “State 
your business.” 

Grace Byrd apologized later. “We didn't go 
tothe claim today with my husband, Paul, and 


(erenading Mount aspiritual sound, and 
St. Elias, the fis & a spiritual 
park's highest peak, place.” He also works 

guide Andy Romanoff witha growp that 
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he told me to meet any visitors with a gun.” 
She served me a plate of ham and beans while 
her 14-year-old daughter, Blyss, stoked the 
wood-burning stove. 

A tangy Vietnam veteran, Paul Byrd pre- 
fers wilderness to asociety he beliewes has pone 
rotten, “This.ts therapy, being out here,” he 
said that evening, wearily tipping his chair 
against the wall. “The gold is just a bonus.” 

Therapy began the next morning with a 
two-mile walk to the claim on Bonanza Creek. 
Paul squirmed into a diver's dry suit and 
pulled on amask (page 91), Then he went head 
down into waist-deep water that was 36°F. A 
chugging motor ran a compressor supplying 
airto his mask and a pump that sucked pebbles 
and sand onto a riffle board at the back of a 
small raft The heavier Makes of gold fell 
between the bumpy slats. Grace watched from 
the bank. Blyss read a book on a sunny rock, 


“My mom says this experience will make a- 


better person of me,” she told me. 

After 90 minutes in the water, Paul climbed 
out to wrap hisnombed hands around acup of 
coffee from a thermos. “An ounce of gold is a 
good day for us,” he said. “It's not much 
money for all the hardship, but I consider it a 
privilege to be out bere. It takes:a raw kind of 
person for this life.” 


fils 8 NO PLACE for the Winnebago 
crowd. Only two roads enter the 

park, both gravel, with bumps that 

cain turn a camper’s dishes into scree 

One road spears into the park's heart from the 
west and stops a mile short of the little village 
of McCarthy. The other arcs 45 miles in from 
the north and ends at the airstrip and houses 
of the Ellis family, hunting guides. Wrangell- 
St. Rliasis one of 52 areas (outof 367) adminis- 
tered by the National Park Service that allows 
sport hunting in designated preserves. To 
keep populations healthy, guides are assigned 
an annual quota of customers who can shoot 
only a specified number of each game species. 
In this profound wilderness, campsites 
don't welcome a wanderer, marked trails 
don't point the way. There are valleys that 
have never been walked, peaks never scaled. 
The Alaska National Interest Lands Con- 
servation Act of 1980 made a park out of the 
wilds of Wrangell-St. Elias, formerly adminis- 
tered by the Bureau of Land Management. 
The legislation directed the Park Service to 
maintain unimpaired the scenic beauty and 


Alaska's Sky-High Wilderness 


quality of the mountains, valleys, lakes, and 
streams “in their natural state.” 

“When people ask where they can back- 
pack, I tell them they must know how to use a 
man and compass,” said Peg Pattee, a sea- 
sonal ranger. "We try to get a feeling for their 
level of experience, and if it's good, we sell 
them topographic maps. If not, we discourage 
an unguided hike.” 

Despite the rugged terrain, Park Super- 
intendent Karen Wade told me she consid- 
ers Wrangell-St. Elias “highly accessible,” 
thanks mostly to the skills of Alaska bush 
pilots. Private fixed-wing planes can land any- 
where pilots feel they can safely set down, an 
access forbidden in national parks in the lower 
48, Hunting guides fly clients to postage- 
stamp landing strips, jump-off points for 
stalking Dall sheep, goats, bears, and moose. 
Mountaineers and their gear are flown to the 
base of their goal. A few “flizht-seeing” ser- 
vices offer acrial views. | 

The Clauses, a modern frontier family, 
operate a fly-in lodge on the Chitina River, 
just south of the center of the park. John and 
Paul, father and son, pilot planes for hunters 
and vacationers while wives Eleanor and 
Donna manage the home base of six logcabins, 
called Ultima Thule. A third generation, Ellie, 
eight, and Jay, five, are schooled at home in 
books and bear avoidance. My wife, Barbara, 
and | joined the Clauses for an unforgettable 
week of aerial exploration. 

Poul Claus's-second home is a Super Cub, 
the cloth-covered, single-engine plane de- 
signed 45 years ago that can land at speeds 
under 50 miles an hour. With two passengers 
equetzed in behind him, he parks it on gla- 
chers, sandbars, and alpine meadows. His 
landings and takeoffs could often have been 
done on a baseball infield. 

One day we landed alongside a river named 
the Tsiu and hooked eight-pound sockeve 
salmon, broiled for supper that night -at 
the lodge. A Shangri-la valley and gleaming 
lake pulled us down another day to a green 
meadow. Sharp ridges collared by cottony 
clouds lined either side, and a waterfall 
brushed a nearby cliff like an angel's wing. 
Barbara cast a gaudy lure into the lake and a 
silver bullet shot from the depths and struck it 
savagely, We Dew home hours later with sev- 
éral one-pound rainbow trout—“breakfast 
fish" John Claus called them. And they were. 

We soared over unnamed, untouched! 
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T 15 ALSO broken country, majestically 
broken, tilted ina monumental collision 
between earth's shifting plates of hard- 
ened crust. The vertical terrain dis- 

courmzed much human settlement. Liberally 
managed by the Bureau of Land Manage- 
ment, it became a wild resource for locals who 
hunted on it, cut firewood, and mined for gold. 
When Congress created the park, Alaskans 
saw itas.a lockup of a huge tract they had felt 
free touse. Sport hunting was restricted to pre- 
serves, Drewood was off-limits except forsub- 
sistence, and most gold mining wasshut down 
under the Park Service's strict environmental 
guidelines. 

The first-purk employees reporting to duty 
more than a decade ago met hostility. A Park 
Service plane was torched, anc some restau- 
rants in Glennallen just outside the west park 
boundary refused to serve park emplovees. 

Burly park ranger Jim Hannah hasstayedto 
se¢ relations improve. In uniform he joined me 
for lunch in a Glennallen sandwich shop, 
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where the cook joked with himaboutthe day's 
specials and a few other customers lifted their 
arms in greeting, 

“First day Larrived, a service station atten- 
dant refused to sell me gas,” he said in a deep 
voice that never yaries in pitch. “Now people 
complain about park policy, but it’s not per- 
sonal. [ thinkthey've gotten somewhat used to 
having us around.” 

But not entirely, Aware that protests con- 
tinue, Karen Wade occasionally hears out 
park residents. [followed the tall, soft-spoken 
superintendent and her chief ranger, Jay 
Wells, to the little settlement of Chisana (pro- 
nounced shuh-sHAH-nah), a scattering of log 
cabins accessible only by airplane or a week- 
lang hike. Residents who work as outfitters 
or own homes elsewhere crifted to the open- 
air meeting, bringing complaints about hunt- 
ing guidelines, construction permits, and 
restricted use of all-terrain vehicles (ATVs). 

White-beardecd! Glenn DeSpain in a Copen- 
hagen tobacco cap tucked snuff behind his-lip 
and glowered. “Because of the demands you 
people make, soon there will be nobody here, 
just the way you wantit.” 

“Everybody will have moved back to Los 
Angeles,” offered tall, lanky Ivan Thorall, 
whose gold-mining operation the Park Service 
shut down. 

“Bein’ fed their mush," barked Glenn. 
“ Bein’ regimented,” 

Outlitter Terry Overly strolled over, 
dressed in black from cowboy hat to boots, 

"T see a lot of legalities being carried out 
here, but no justice," he said, never raising his 
voice. “You chase away a poor miner when 
mining 15 part of the culture. You worry about 
ATVs tearing up the land when Caterpillars 
that came here for the gold mining ture it up 
worse and it healed tiself. You call this public 
land, but pretty soon nobody will beable to use 
it but the Park Service." 

“Terry gives it to you straight,” Joy Wells 
said jater, “but he’s wrong about the land 
healing itself: The vegetation is completely 
different where those Cats tore it up. People 
here forget that legislatively we're required to 
protect the park against human damage." 

The Greater Copper Valley Chamber of 
Commerce at Glennallen would like to see 
campsites, more roads, marked trails, and 
Fuided tours to attract tourist dollars. “'Thou- 
sands of visitors drove through here last year 
on the way to Valdez, and most didn’t even 
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know the biggest park in the U.S. was night 
across the street,” said (Connie Sackett, who 
operates an information booth in town 

“None af us want to see this area ruined,” 
said John Downes, chamber president. “Hut 
we feel more access to the park would bring 
more people here.” 

“Wilderness is disappearing faster than 
people think,” I was told in Anchorage by 
Paul Haertel, associate regional director for 
national Parks in Alaska. “Wrangell-St. Elias 
is a treasure worth preserving, a large intact 
ecosystem rarely found any more, We see our 
selves a4 bankers, saving itor the future.” 

Wo feathers are more ruffled than those of 
hunters. In addition to limiting sport hunting 
to preserves, officials have limited shooting 
caribou, long ameat source for Alaskans. Sur- 
veys show the park's estimated 6,000 caribou 
have been whittled ta fewer than 7,000 within 


the past decace 





‘For 20 vears I took caribou around Gul- 
a hunter told me. “Now they tell me | 


KATA, 
can'tdo thal any more because the animals are 
ec Tensing But the wolves ne Ceausinik that, 
and the Park Service protects them 

The park has become a laboratory for a 
study of wolf predaton 

“Although there are many environmental 
and behavioral factors at work, we believe 
woll populations. drop when their prey 
decreases, and the caribou numbers then 
gradually increase, explained park biologist 
Kurt Jenkins. “Trouble is, we don't know 
how long thie takes, maybe longer than the 
[n the 


meantime, we ve complicated the process by 
14 


lifetimes of the biologist: studving it 


are ing people HS A ari bu pred ATOT 

“We're not here to guarantee an oppor- 
tunity to shoot Wells said 
patiently one afternoon, “We're here to main 
tain a natural system.” 


an animal,” Jas 





Votioni Geograivie, May 1904 


A Rinery furrine 

a seal int Ais sights. 
Rudy Pa ik dokes aire 
TOR tts FSD brunf 
ina tidal creek off the 
Adalae mari (ocr 


1 } = 
"They'll raid your net 


a6 (Ost as yond ps thet 
it, Says ¢ Rud He 
hed Orothers, anid Heer 


father are aie farue ia 


cunport ther covner- 
cul fisting operation 
POP a. Co Ot, park 
land because aso nad 
been al of for decades 
before the park ws 
desigmated 
Rudy has taught the 
trade tp ites fide S08, 
pnchucrng [yer 
jeremiah and 12-wedtr- 
old jonathan (left). Ye 
ff fees park regula- 
fons mane aon se 
Piss lowgher each yes 
Met rel F TEs! 


roan f if Ws out ipl 


bel rdge 


lp aye ry 


ere CVeEninel ly, ihe 


says. Moemnmnile, act 


| 
| H 1 Ty ! 18 
fil the Pawlike fri then 





TRED EWAN remembers when his people 
lived off the animals they shot. Het 
one of the Ahtna, agroupof Athanas 
kan Native Americans, possibly the 
Hirst people to use the vallevs after the ice left 





The oldest campsites found in the Dark cate 
back thousanecls of years 

“Te's good they 
Vex 
Gulkana 
too many people shooting them 

“We ate moose, canbou 
swans, he said. “Also herries, 
Wild rhubarb, and wild onion. We caught 
salmon ihn fish traps made from spruce 
branches the size of your thumb. Now the 
Young people cat white man’s food.” 

Wlost of the million acres of private property 
within park boundaries are held by the Ahtna 
naive cor Pians to harvest spruce 
along the read to McCarthy offend both park 
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personnel and environmentalists. The onl 
road approaching the center of the park, they 
argue, should not be lmed with stumps 

“Tt's Ata Jand: they have aright to use the 
resource, said, John Devyenport, land man 
ager for Ahtna, Inc., which plans a 20,000- 
acre harvest 


been infester| by the spruce bark bertle." 


“And most of those trees have 


At the southern edge of the park another 
logging operation by the native (Chugach 
Alaska Corporation 15 opposed by a coalition 
of environmental groups called the Alaskan 
Rainforest Campaign. Lawsuits pit habitat 
protection against the corporahion’s attempt: 
to reorganize after bankruptcy 

“We're not against Alaska natives develop 
ing their ands,” said Steve Kallick, head of 
the coalition. “But we con't beheve logring 1s 
a wise use of the Chugach lands, environmen- 
Lally arceonomically, Recreational ise would 





provide revenue without harming the area.” 


=o farthe courts have opened the way forthe From 1911 until 1938 the quiet of the wilder 
loreing project ness was shattered by the roar of rock ¢cmush- 
ers, the carrint of dynamite, and the shrilting 

ECONOMIC Ventures oF of shift whistles. A quarter billion dollars in 
ives now wnder fire, copper traveled the tracks out of Rennicot 


to Pvrhare ial Tint il | lis ended when cliavini ling reserve hth Lica 





reli-st. hieshascome full ‘copper prices closed the mines. When the 

circle, Word that the Aftna weed imptements last train pulled out on November I], 1958 
made of copper brought white prospectors by employees who believed the mines would 
S98, and clans were Tle urely reopen took minimal higgage, and 
Bankrolled by a syndicate of the wealthy much heavy machinery was left in 
Guerenhetime and J. P. Morgan, a bold rai [twas not so much a chost town 45.4 town 
rod b pilehet named Mii hae! Hene punched al at Appear r| to th Sie frie, [ Wins inic by 
tracks through from Cordova on Prince Wil jhotographer and engineer George Herben 
liam Sound to the KRennicott (rlacter, where who walked into forgotten Kennicott with his 
copper ore was spilling down a green-tinged wife lo years later. “It looked like any minut 
nde. At tl 
Rennicott sprang up, and, along with it, | 


eencdofthelinethe miningtownof the shift whistle would blow and worke 


i Wound THUY Out Of the Tactory 


Kennecott ¢ Op ptt! Corporation (the tin Kef- in the COMmpAnyY store there were hats in 
nicott wae inarlvertently changer ta ans the window and procerie: on the shelves. We 





t I 


that night we 
= 2 ae ab = les rT 


LD hve ree w On ny town Bao 1s own powe} i imped in Ore cit | he howe eS. WI 


il, Hospital, stores, bunkhouses for the just pulled back the blankets and slept ona bed 


worke ; Houses Tor §] Peryvisors, ann A ayale)| With CheAN SNHeecs 


rb 
vy 1 f =e i a 7 a | . fs i ie i ' aa Tr oy ei = = 
lrink and female companion it Rennicott the cast-iron orive wheels and 





Wwicren 
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four and a half miles south nidustrial expansion agaist great odds 
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German visitors peer through the boarcect-tup 
Windows as if discovering Machu Picchu, A 
norivate foundation spearheaded by the owner 
of the rebuilt Kennicott Glacier Lodge has 
raed 600,000 to shore up the buliclings 


The former sin den, McCarthy, has now 
become the destination point, the sagging min- 
ing town to the nerth tts ghostly suburb 

neonle remain to brave 
below-zero temperatures when snow covers 
the road from the west. In summer, thousands 
of tourists arrive, Cars and campers park on 
the tar stde of the brit 
and the passengers pull themselves over the 


Fewer than 30 


reless Aennicotl River, 





angry water on & hand tram (pages 92-3) anc 
tiealk @ mile into town 
he attraction is a living daguerreotype: 
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down the street in the summer of 1993 






[LL SPILLOVER spoil the wilder 
ness? Every year more visitors 
come, disturbing both local resi 
dents who came for solitude arid 
park lowers who fear too much intrusion. “Ifit 
continues, we ll probably move to another 
said) Hetty Hickling, who 
the Niclarthy 


Aut Karen Wace feels the vastness can 


remit lacalion, 


olfers rooms antl meals al 
Larcher 


handle more people. 
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lowstone,” the tells me. “But we foresee coon- 
erative arrangements with private properts 


iside the park might want to 
ifter lodges. horseback mding, and camping 
he short season limits the number oi 
Visitors, and the place is so huge that limited 
iCloyiLie 


4 new visitor center 
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should not attect it much 

scheduled to open in 
chowrease the park and help hikers 
plan their trip “Whatever happens to 
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Ta! Geet 
People who come here are struck by the 
power of these mountains,” said Ben Shaine 








ot the Wrangell Mountains Genter in Mctar- 
thy, which promotes environmental educa- 
bon, Ina world as crowded and harassed and 
polluted a2 ours, | 
taste of true wilderness 

standing of themselves 
My bigrest taste came in a weeklong trip 
through Icy Bay at the south enc of the park 
where an ice age has retreated within my life 
ome. When copper was first mined at Kenni 
he | lpaked in 
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peace] ing tor several davs to see those glaciers 
calve into the bay 
Wildlife has quickly claimed the new 


bears blundered into our first 
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AND HE SHALL SEND HIS ANGELS WITH A GREAT SOUND OF A 
TRUMPET, AND THEY SHALL GATHER TOGETHER HIS ELECT FROM 


THE FOUR WINDS, FROM ONE END OF HEAVEN TO THE OTHER 


MATTHEW 24:31 


hen the “Last Tudgment” was unveiled tn 1541, nearly three 

decades after the completion of the Sistine ceiling, an awed 
Pope Paul OT fell to his knees in prayer. Others were scandal 

ized: The powerful, beardless Christ looked like Apollo of Greek 

mythology, the angels had no wings, and the saints had no 

clothes, Where conventional artists of the time depicted the Second 

Coming with orderly rows of angels, saints, and martyrs, Michelan- 







Felo unleashed a tumulhious sea of jumbled bocthes, 

In nscene from the lower left corner of the fresco (shown partly cleaned below) the 
dead slowly awaken, summoned by trumpeting angels. One of them (right) holds a small 
volume, the Book of the Bleased—the Book of the Damneéd is much larger: Condemning 
sinners with his praised arm, Christ the Judge, surrounded by saints and martyrs, louks 
on impassively os muscular angels batter the damned down tothe mouth of Heil 

As with the ceiling, the “Last Judgment” project was forced upon Michelangelo. He 
tried to get out of it when Pope Clement VII, who had commissionéd the painting, sud- 
denly died. But Pani TT, Clement's successor, declared that he had waited 30 years to 
employ Michelangelo— and 
Commanded him to begun 

The preparation of the altar 

wall alone took 4 year. Two win- 
dows were blocked up, and 15th: 
century frescoes by Perugino, a5 
well as part of Michelangelo's 
earlier work, were sacrificed to 
accommodate the gigantic fresco 
Michelangelo ordered that the 
wall be slanted inward so thal 
dust could not accumulate. With- 
out Michelangelo*s consent, 
Venetian artist Sebastiang del 
Prombo persuaded the Fope to 
have the wall prepared for o1l 
painting. Not eager to begin his 
task, Michelangelo waited until 
that work was omen d before 
demanding that tt be redone for fresco, declaring that ou palnHng wes "D WOMan 5 art 
ind only fit for lazy well-to-do people like St Has tiarie, 

Sixty-one when he began the fresco in 1536, Michelangelo was forced to climb six or 
seven tevels of scaffolding each day. Near the end of the project he fell, badly mjiuring a 
lez. Locking himself in his home, he refused all treatment until a physician friend forced 
his way in, finding the artist “in a desperate state.” Nursed hack to health, Michelangelo 
at last completed a fresco that would forever change the course of figurative ari 














New Light on Michelongelo, a four-volume work chronicling the restoration of the Sistine Chapel, | 4 
being nublizhed by K.-S. Riggoli Libri SpA, Milan: Eqitions (itedelies and Marenod, Puris; Mier mT 
Lerfonchs, Antwerp; Random Houge, Inc. (Alfred A. Knopf), New York; Paksimile-Verlag Liitern 
Lucerne; Ediciones Encuentoo, Madrid Wydawnictwe ALTA, Warsaw end Sipeen Television 
Network Cerporntion, Tokyo 
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| ore than 350 fig- 
ures—some wearing the faces of 
Michelangelo's contemporaries — 
populate the 43-by-47-foot 
fresco, Because drips and spills 
are inevitable when painting wet 
plaster, Michelangelo worked 
from top to bottom, starting 

at the upper left, above angels 
who bear the Cross and the 
crown of thorns. 
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Holding the instruments of 
their torture, Marts ani saints 
encircle Christ and the Virgin, 


Although Jesus is the focal point, 


Peter and John the Baptist are 
rendered larger, which helps 
push them forward in space. For 
eonturies the Ulusion of depth 
wis flattencd by a smoky vel of 
ditt and soot from candles that 
iluminated the high altar 


TAPIA WLP ae 


ST, PRUL (7), Of, PETER Che, ST, GLE CP, 
aT. CATHERING Cid), ST. SEMASTIAN C11}, 
CHARS C1, MIRO C198. 


Unlike the ceiling, this fresco 
was easily accessible and so 
endured frequent retouchings 
by early restorers. Thev apolied 
varnishes made of animal glue, 
which temporarily brightened 
the fresco, and they darkened 
shadows in an attempt to main- 
fain Contrasts. 

Before the restoration of the 
“Last Judgment” begun in 1990, 


National Geographic, Miry 1004 
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by om fieurll Here he sponges ammoni- 
7 __ um carbonate onto layers of paper 
Ree: ‘eee = —__ in the second stage of cleaning. 











n this work Michelangelo 
expressed all that the art of 
nainting can do with the human 
figure," wrote biographer 
Ascanio Loncdivi in 1553 

Athletic angels (above ane 
ametch, left) struggle with the col- 
umn of flagellation —a svmibol oa! 
(Christ's Passion. Michelangelo 
acquired his intimate knowledge 
of anatomy by dissecting corpses, 
a cractice Condivi said the artist 
finally abandoned “because his 





long handling of them hac so 
i aifected his stomach.” 
f } A detail of the Virgin (oppo 


aa sie) reveals the han of the 


master. biack Marks renin 
where he transferred the outline 
of her face bs POUNCE 4 harcog] 
cust through perforations in a 
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i 
he had placed on the wet plese 


Mii “he aAneelo hrnishrd Hin his 
paint ma tich impasto and made 
many secco alterations aiter the 
fresco dried —a lechnigue nota- 
ly different from his work on 
the ceiling. For the sky he used 
crushed lapis uruli, & semipre- 
cious stone, appled in two lay- 
ers. Thi wiv hilwe twas faded 
because early restorers abradect 


the secco layer of pigment when 


Cleaning the fresco — alread. 
filthy by the 1560s. Says restorer 
Ninurizio Rossi, “We can clo 
QveryLaing ex eft mike colir 


ity F an fe 1 . Ft 
grow where itis no longer 





ne Giorgio Vasari wrote 
that Michelangelo had painted 
“all the emotions that mankind 


can experience.” 
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Ann bellish scene from Dan- 
tes Jnferne, which Michelangelo 
could recite by heart, “stands 
Vines, horrible anc snariing’ 
(facing page), Entwined by a ser 
pent—a symbol of 
judge of the underworkd bears 





echery—the 


the face of Biagip da Cesena, the 











Pope's master of ceremonies. He 
had angered the artist bv sneak- 
ing a look at the uncompleted 
Fresco and eriticizing the nudity 
When Biagio bereed the Pope to 
have the donkev-cared portrait 
removed, Paul O10 replied that 
his-authority did not extend to 








Teer wishin 


Hell, 560 the matter was out of his 
jurisdiction. 

With cathike whiskers and 
giowering eves, Dante's Charon 
(above left) ferries the dead 
across the River Acheron. Deep 
grooves oulline his head where 
Michelangelo incised the chesign 
from his cartoon. When cleaning 
the blackened figure—now a sul- 
furs ¢reen—restorers discov- 
ered that his upraised oar was 
repainted in the mid-16th centu 
ry by Domenico Carneval, who 
also retouched the ceiling 

As terrifying a5 any monster of 
Hell is the anguish of a simner 
(partly cleaned, above). An enig- 
matic self-portrait that went 
unrecognized until 1925 reveals 
Mirhelangelo’s:own torment. In 
the flaved skin of St, Barthate- 
mew (left) emerge the broken 
nose and distorted features of the 
artist. Seemingly added on a 
Whim, the image was pan bed 
without @ cartoon 

Deeply retigiows, Michelangelo 
feared for his own salvation. He 
had devoted his life to achieving 
perfection in art, but as he grew 
alder, his thoughts turned in- 
creasingly toward spiritual mat- 
ters. Al the age of 79 he wrote: 
“Painting and sculpture cannot 
any more / Quiet the soul that 


turns to lod again. ...” r] 





National Geographic, May 1904 





THE 


FADING CALL 
OF THE 
SIBERIAN CRANE 








By GEORGE ARCHIBALD 
Soaring on air currents high above Asia, Siberian cranes face deadly hazards 


during migration. Now endangered, the cranes have inspired international 
cooperation to help protect them from hunters’ guns and habitat loss, 125 


ruceNe PCTAPCY 


hettering the calm of a sunlit 

rriarsh, 2 rare skirmish 

erupts as Two mate Siberiar 
cranes soar over.a choice feeding 
spot Nearby, their mates squa* 
IN support One quick kick ofa 
powertul lep decies the battic. 
The weaker bird walks away, 
slowly, a5 Il feening incdiflerence 
fo soothe his price 


ve Se rit Tr Garry ail pet Pours 


watching cranes fere.at Keolarieo 


National Park near Bharatpur 


India: Once the private hunting 


re ae, ams 352-4 = ey ms 
reserve Of Manas, 1S Swampy 


matcher of chlsed wetlands 
offers winter refupe to. a remnant 
frock of hibernan cranes that bree! 
far to the perth on icy marshes 
COfhen called “anow wreaths. 
rise 


white but for black pricary feath 


maerlicent berds—solid 


ers. and crimson faces—evoke 


sLiperatves. Quring marathon 


Notional Geographic, Afay 1904 





migrations Sibenars travel as far 
as 3,000 miles, On wings: spanning 
seven feet, they can cruise nearly 
three miles high as they cross the 
peaks ofthe Hindi Kush, conser 
Ing enerpy in the thin, frigid air by 
nding air currents for miles. Otten 
ll hear their mausical calls Grit to 
earth long before the cranes 
come into wew 

Sibenans are amon the mast 
inreatened of the (5 speces of 


Siberian Crrmes 


cranes: just $0 year ago some 
200) of the cranes wintered at 
Kecladeo, Two years apo five 
binds arrived, and this past winter 
none were spotted. Only ten 
Siberian Cranes survive précar 
OuShy In a wintering area in iran, 
A tarpe flock of 2.900 winters in 
eastern China, But all are imper- 
ned by hunting and habitat loss 
Aun e@lewenth-hour ent to save 
the snow wreath has united a host 


Tika Bi. Poa GR, scars 


of former poltetal enemies. lve 
stopped throaueh muct—and 
Paperwork— with smentists fram 
Russia, Gerrnany, India, Pakistan, 
Afghanistan, Iran, japan, China, 
and Mongolla, Weare tracking the 
Cranes Migrabon routes, targeting 
rest stops for protection, and 
breeding Birds in.captrity for 
release in the wild. Qhur tools are 
a bit unorthocios: satellites, mos- 
Quito netting, puppets, and prayer 
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Tomistaable flute tones fill 
the air. From a bluff in Chi- 


has lanes) Provines, | peer 


out at Poyang Lake (above), win- 
ter home to the worlds largest 
flock of Siberian cranes. Squirting 
as tne marmning mist BUMS awely, 
| see a brilliant line.on the hari- 
zon—hundreds of white birds, 
@eamng like candles in the sun. 

| counted 1350 Sibenan cranes 
en that unforgettable morning in 
(985 —my first visit to Poyang. 
This past Decernber nearly 2,900 
binds were spotted there. Though 
robust in number, the flock 5 dan- 


perousty fragile 


Poyang Lake is fed by several 
morscan-toaded Yangtze tripu- 
tanes and the river ttsel, As flood 
waters ebb. Poyang becomes a 
quilt of muctat: and shallows, In 
winter Sibenan cranes feec almost 
excluswen on aquatic roots and 


sedpe tubers foune in such wet- 
lands. [he cranes could perish if 
the wetlands drain, 

They are being drained— ait an 
alarming rate. [ve watched thau- 
sands of workers with Gaskets 
and hoes tum area wetlands into 
diked agricultura: land (above. 


a, 
tite LACM ee 


Though 55,000 acres around 
Poyang Lake are Gesignated asa 
reserve, thousands of peasants still 
Inve-wrinin its borders, peniodically 
draining the shallows to catch teh 
Wp the Yangtze, work has bepun 
on the massive Three Gorpes 
Darn, which cowid alter the way 


National Geographic, May 1904 





floxmiwaters replenish Poyang 

Ror other flocks, hurting & the 
nan threat Drooping like mourn 
ful puppets; a dead Eurasan crane 
and a-string of sOngDiras hang ina 
Kabul rrark et (rent). _ Panes Trii- 
prating through war-torn Afghari- 


Stan are shot for food, and rare 
Sberians theng with other cranes 
Can pet caupntin the ceoss fire 

In Pakistan hunters practce the 


angent Sporto Tossing sacs — 


Welpnted cords—to ensnare low- 
fhylr IP Cranes near mipratory slops 
| The captives, Keol as pets, are sta- 
tus symbols and effective "watch- 
birds" that shiek at stranpers 
ioe Caton programs deveiaped by 
steven Land- 
are Pakistarn i aficials eg 
Lr ree Shin ers to limit their take 
and to tac and release additional 
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Siheruan Cranes 


Treen 


Petr il 





iL! eric ire Gl Wala . oltre 


rian Cranes and thelr 


browr-plumed chick feed 


nm E I i] a eo 
besite preyiag peese at India’s keo 
rs a ell 
a = = - = = = = | EE iy = = = 
ladeo ational Park. The scene 


iarspors Me bate toa cabin 6 ' 


oo, WyaSconsin 


a marsh near Kare 
where naturist Aldo Leopold 
wrote: "| he saciness diecernitie 
in Soe marshes arises, pernac 
from (er once havin hal ere 
cranes. iow they stand Hurd, 
aC int Fistory 

Leo ndic s-40rds Will become a 
final epitaoh unless nations act fast 


Tanes Won CSuUrvive Without 


| _ ae ee =_—y eg = —— 
ame Wetlanost. -eooe, too, ned 


. fT r 3 = ., = Ls 
Wetlands 2s Titers or orouncwi 
at 


au 


ter and 45 nursenes [or animals. 


plants: and insects. If the wetland 
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the cranes that cross their bor 
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Some scentists belheve that the 
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of biolopssts will continue te 

=| Lire rig a ee a ie i Phe 
POSS Piet Cee Per ie Ll re 
rranes breeding and wintering 


ee - ee en ee 
grounds. Somewhere along the 


eS eo i -_ 
Lm | inn | 
harardous miles between Keola 


O60 and the AuWNoval Paver, | ima 


Pe a ONG CHICK arnng th 
ane went ft eral A route (ror ti 
adage a led tar ily 


Leone) Treasured the jovtu 


Nose Of Cranes | Piaget Wd Pre 
we hear TS call we hear no mere 


bird, We hear the trumpet in the 


orchestra of evolution.” | pray that 


tine juotiant Siberian trumpet wi 


resound in the skies forever J 
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ts been two years since her classroom recerved its first 
Marininsiy computers. And in thal time, Sandra Obj 


has noticed a remarkable tres 








formation, Learning is-more fin: 
StLCents Are mone motivated 
leaching is more creative. Yet 
: — | hon Macintosh computers 
inurl = Were introxhuoed io E. Morris Cox 


Flementary School, Sandra remembers being more 


her Macintosh as. anew tool for teaching writing, “The 





Mac motivates these kids to white, like nothing [ve ever 
seen. Revisions are easien ind they write more thar thes 
would otherwise” Sandra alss discovered the advan 
lapes af teaching reading with a Macintosh. “Heciise 
hooks.on CD-ROM come with interactive enuphics. sini 
ration and sound,” shesays, “reading lessons are 
more interesting, and the kids seem lo pick up spelling 


and vocubuliry uw kl quicker” While Sandra put teeth: 





concerned than confident about this new technadogy 


‘Because | never used a commuter belo, nv biggest 


leur was that Lwouldnt know what to dewith it in nw 
chesmoom. What if something were to go wrone wher 
hchald was working? Then what would | de?” Once 
Sandra actually sat down atthe Macintosh, however 
her feelings af apprehension quickly disappeared, “| 
was surprised by how easy the Macintosh was to learn 
| started right inworking on it without having to dig 


Ihrouel any difticull minuals, Soon, | was doing all 





kinds of new things with ov Mact” Sancta frst used 





ef her own Maciniosh teaching materials, Apple now of 
fers educators. a comprehensive literature-hased package 
f for teichine kinwmape arts. Called 
Early Language Connections, it 
mchites Macintosh computers anu 
progrims, Doks or) CD-ROM 

wore, PY itiotio assessment tools, lesson 

nlins —even on-site training 

Ml of which makes it even easier to ciiscover the mast 
important power any teacher can have The 


newer of Macintosh. The power to be your best 


How to. customize 
your Car n minutes. 
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estoring | construction workers his concept 
Restoring a kers | E 
At 4 : ' (neh, ton). The medel—(5 feet 
Miniature St. Peter's high, 26 feet wide, 19 feet deep— 


willing together the final pieces = wos unfinished at his death in [544, 














ofa 4Mb year-old puzzle, Ital His successor, Michelangelo, 

in restorers reassemble a complained that the plan had too 
lilliputian version of St. Peter's many nooks and crannies — hiding 
Busca in Rome—the largest plac es for scoundrels whomight mav- 
architectiral model to survive fom = ish praving nines, He won approval 
the Renarmssance for chiinges seen im & 1469 engraving 

Construction of the mother (night, bottom), Mich clangelo also. 

church of Roman Catholio beganin prepared four small mixtels of the 
[S06 (NATIONAL GrGRAPHI basilica: only one survives 
December 1971). In 1539 its fifth Stored in St. Peter's, the Sangailo 
architect. Antonio da Sangalo mode! had been slowly disinteerat: 
be yan to build this walk-in represen ine, Wider attack from woodwarrms 
tation (above), at a scale of | to sO and dry rot. “Pieces fell off as 
to show Vatican officials and give doed or were lost whenever 


The Whale That Walked 


nti! about 53 qulbon years. ago, ancestors of 
| whales ond their kind, the cctaceans. were 
four-legged landlubbers, Gradually the, 
evolved to take aivantage of ocean resources and he 
came the sea-dwelling mammals we know today. how 
with the discovery of a ekeleton in Pakistan, scientists 
ie beginning to understand how those anpmuls naneu- 
vered Gunny, the time of tsi tice 
J2G.M.. Thewissen, an anatcmiat at the Northeastem 
Ohi Universities College of Medicme, found the 










MiUEHMILAA Mie oF aA beer 


gcrmet hing was moved, save Herr 
A.. Millon of the National Gallery of 
Artin Washington, 0, C. The tides 
for restoration came as he and the 
rector Gf Vemece s+ Palarvvyo Onis 
planted un exhititian there on 
Renaissance architecture. [talin 
craftsmen sought to match the 
remaining wood, primarily fir and 
Tmewionsd. They found it lh re! PLSLLITHE- 
ine léth-century churches -uniter- 
going repair, Millon reports 


aa} inel GGG eee beer? CHAPETOPAES® &®. BLES 


bones ina former inland sea in Punjab Province. He probably helped in stetning. On land the animal lum- 
and his team oneovered much of the skeleton, includ: bered ike asea lion. “It would look clumsy, but if 
ing o Skull that identifies the animal a4 W cetacean eculel still eet around,” saya Thewissen, whose re- 
The spine indicates That it awa by moving its lower feanch Wil funded mn part by the National Coographic 
back wp and down as modem whales do and swinging monet, He gave Giacovery Gn appropriate name, | 


its huge hind feet for propulsion. Stubby forelimbs Arriola tas melas, + Sai wilking whale 


VeEtwonn Geograpaic, day Pood 
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Liz Wetzel, usihadiverssie Cailtan: Genii Tae: seificaneel tanses spends a fair amiount of time 
listening to customers react to her ideas. This ts not always fun. Human nature being what its, most 


instinctively want to discount views that don't square with their own. Sometimes 














responding to customer input means scrapping a beloved notion. It tan mean a costly 
retooling or a delay in production. So be it. These days at General Motors, the customer tsn't 
just somebody with an opinion. The customer is a colleague with a whole tot of clout. 
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| remember 





‘Iping my mother in her garden when | was little. 1 was so proud 


Now, when my daughter, Alexandra, helps me in our garden, 


[eet that same wonderful feeling, like remembering a dream. 


* hey 


“iy mother let me feed her plants with Miracle-Gro, a cupful at a time 


Today, | wouldn'tuse anything else. Like mother used to say, 


There's nothing like Miracle-Gro." 


Cy cna. ey, F 
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Posters With a Message: 
Artful Weapons 


Pe ric) the 
ACCMTLbe 
homb, the 
4-249, and the tank os weap- 
ons-ot World Wart]. But words 
art, and symbols also were tools 
tm the battle to win hearts and 
munds at home 

The psychological armament 
appeared in posters that hung in 
shop windows and on factory walls 
Be ever present reminders.of the 
nmatonal war éttort. A Sabtional 
Archives exhibit, “Powers of Per- 
will display 70 World 






| SEEM, - 


War tl PESLOTS from its collecting of 


a BB E~ om 


| $000 through February 1s im 

| Washington, Do. “Many porta 

| confident, aplinmstic Amenca,” 
says curator Staccy Bredhott— 
cheerful workingwomen, deter- 
mined men, brightly colored dis- 
plays of Lincle Sam or other 
SMmbais of patriotism. Hut others 
pucture “the flip ade, Amenca at 
mk Irom careless talk, torergn 
Spies, and evil ences 

SOT IMs Cause Conging 4) 

your later, espocmlly the sterea- 
piel caricatures Of the Japanese 
“When artists attacked Germany 
they pictured Hitler.” Bredhofi 
cays. “Wheo they went dfter Japan 
they indicted o whiske mati.” 


Elephant Flyswatters: 
The Right Tool for the Job 


Lina eines Lise Swullers tie 
wel TH of pesky fies: Some 
elephants da too 

A wtady of 15 Asian éiephonts 
thal Carry tourists te viset wildlife 


of biting 




















in Mepal found that the 
pachvderms had mood rekon 
to grasp a. loahy branch in their 
trunks and swish tt around ther 
bodies: Wien they cid. the number 
Thies dropped by about 
4) percent 

“Tt really worked,” saves 
Benjamin Aunt of the Unversity 
of Cahforma at Dawes. Hort 
and his wife. Lynette, both 
anima! behaviors. comduct 
ed the study 

SWatler OSE ICT 
ie temperaiurs brougtil 
mare fies. In acidition ot fess 

7 otthe 13 elephants altered 
their Ivewutters. shortemny 
them or breaking ott sche 
branches. To date such tool 
modification bas been seen 
Mainly acne Prinebes 

The pi eee hleo saved 
tools for up to half an hour for 

repeated use, another sin that the 
elephants koow exactly what the 
are dong. The Hans hope to study 
will ehephants if ere i to see if 
they use tools ws their caplive 
cousins io 
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Did a Meteorite Strike 
nal Middle of Nebraska? 


ake field Dert would lave 
to find “the smoking 
FUn— as Mice ten-ton mete- 
onte” that he beheves crashed 
and exploded im what is now mid- 
MEPTasia SOM 2.500) years ago 
Bul even without the enormous 
object the University of Kansas 
goologist bebewes be has suiti- 
cient eviddenes to determine the 
chuse of a round depression a mule 
In diameter near Merni, 

Dort spotted the crater while 
PONE Over Nebraska topographic 
nips. te climinated other pease 
Giisét—a Volcanic eruption (there 
Bono Voleene debrish, the melting 
Of glacral ide. wind eroeiain, of sub 
jurface collapse. 

Cin «ite he found magnetic pel- 
lets. Blass porticlés, ond 
miner) fragments with efe- 
ments not found in the 
Linderiving tock, sugeatinge 
an extraterrestrial origin 
Lithtly eroded gullies tt the 
7-fomt-high walls of the 
crater hint at a geolkomeally 
young age. LIther scientnits 
Gre rot yet convinced, Haovw- 
ewer, they mrnit definitive 
poophysica eh ihe fice 

Local indians, the Sku 
Puwnec of caster Scbrassa., 
Dalle cart of their oosricd- 
ogy irounl a “rng bec 
meteoric star.” Dort thinks 
thew betlbets fie thet 
Gngin in the metearite that 
created the Métna crater 








I can't believe Let him have it, I don't 
they gave my promotion want all that 
to Kaminsky. responsibility anyway. 





He could use the And a window office only means 
extra money, a good hair weave he'll have to watch 
isn't cheap. the rest of us leave at five. 





Besides, everyone in And with a reserved 
management develops a nervous parking space, the boss always 
tick eventual ly. knows when you're late. 





I can't believe =e 
they gave my promotion THIS IS 


to Kaminsky. REFRESHMENT ~~ 
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The Battle to Preserve 
China's Buddhist Caves 
(ometimes sim DLS Seuitics Work 
hest, Case in point: the Mogan 

fF Grotioes of Dunhuang, once 
China's gateway to the West along 
the Silk Read 

In nearhy 3) man-made caves on 
u mile-long cliff face, wall paintings 
and monumental sculptures like this 
LS-foot-tall Buddha depict daily 
life ood Buddhist religious themes, 
an amaging record from the 4th to 
the 14th centuries: 

But blowing desert sand threatens 
the grotiaes’ survival, eroding the 
chft, piling wp at cave entrances, 
and coating paintings and sculp- 
tures, In response, specialists from 
the Getty Conservation Institute of 
California hive teamed with their 
Chinese counterparts to install a 
initted-textile fence, two and a. half 
miles jong, The fence hak cut the 
pmount of sind removed from cave 
eniraAngcs by Ml percent. Experts are 
now Munting o permanent wind 
break of desert-adapted trees and 
Putting fOr Screens On cave 
entrances, Where prales encourage 
Wailors to scrape their shocs. 

mot all threats yield easy. Che 
red ff seismically active, lind aon 
earthquake could bong down the 
chit face, burying the art forever, 















































Los Angeles Yields on Mono Lake 


cen, saline, and teeming with bone shrimp 
| af the foot of (Cohbfornia’s Sierra 





Mono Lake 


ph Ut 


nent inke jevel thik your 








the Mona Lake Committee ind the Nabeonal Audubon 
Society, the city agreed to use state funds to substitute 
38 (OO gere-fect of reclaimed water from the Lows 





bs Nevada, isa major bird habitat. Its also known 
tor its ghostly towersoof tufa.a porous form of caicium 
carbonate. For years this pictirésaque woniler has been 
a battleground pitting environmentiimts against Los 
Angeles, which since 1941 has diverted four feeder 
streams to the coy, 27S mules away (Grooms, Octe- 
ber P81). The like level has dropped more than 4) 
feet. endangering nesting and feeding birds 

Lot Angeles withdrew an average of O8,(NM) acre-feet 
of water o year, between 10 and 20 pereent of its water 
supply, mntl L989. Then a court order tempor) 
halted the chwersion. A state inenacy will set i Perma 


Now, for the first time. Los Angeles will be giving up 
nghts toseme mported water, Ina 19S pact joined by 
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A Bronze Age Boat 
Beneath Dover Streets 
Oats ferried passengers and 
cargo across the English 

F Channel before the opening 
of the new tunnel (page 37). Long 
before, it turns out 

In September 142 workers in 
Dover building o pedestrian under- 
past beneath a roe jéading to the 
tunnel entrance discovered remains 
Of a Sift boat dating from-al feast 
1300 4.0. Tt was made of oak planks, 
each weiehing more than o ton. The 
lengths were fastened together with 
twisted yew branches ancd-chinked 
with packed mcs. 

"Bronte tools and weapons of 
continental design have been found 
in the Dover area, but we had no 
ea what kind of bout. could have 
brought them crass—oannl now,” 
save Thautical archaechognat Valere 
Fenwick. The seagoing vessel with 
phandomed ina creck nod later bur- 
léd under Dover. 

Silled woetworkersin arich, 
well-organized trading comm woity 
nitist have built the boat. Their 
canpentry and woodworking skills 
hint at much more sophisticated 
hoses, furniture, ond wagons 
hun we have vet discovered 
from the Bronze Ave, Fenwick 
heheves, 






Angeles areas East Valley project for Mono Lake 
For the lake, it's long-term protection; 


for the city, it's reassurance that replacement water 
Will be avmluble,” says Martha Davis of the Mane 
— Baines. WEINTEALH 
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8 Reasons Why NordicTrack Beats 


Treadmills Hands Down. 
Why settle for less than total-body fitness? 


| NordicTrack Gives You A ) E Proven Less Stressful 
» Total-Body Workout; e Your Body Than Treadmills, | 


Treadmills Work Oaly Your Legs. 





You Sei The Euce. 
ae Not A Motor. 


You'll Burn Up To 
ie 1,100 Calories Per Hour. 





thea 
bone frit! 




















| Studies Show That NordicTrack Is 
fe The Workout You'll Stick With. 
You'll Melt More Fat bie. , 
» Than With Treadmills. 


8 You Can Get On Track” 
« For Just $339.95!" 





4 Nordictrack Provides A Better 
fe Cardiovascular Workout Than Treadmills, 





cat 1-800- 44]- 789] 


Ext 24584 | 
FISD OUT WHY SORDICTRACK IS 
“THE WORLIVS REST AEROBIC EXERCISER”. ~ 
CALL 1-800-441-7891 TODAY! 


{Vordicfrack: 


A GML Company | 
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Glass 
[ was impressed with the way you addressed the 
diversity of olass (December 1993) but disappomt- 
ed thatyou left out the discipline of scientific glass- 
blowing. Tt 1s.at the foundation of many scientific 
dmooveries. Everything from thermometers to 
semiconductors was developed employing the ser- 
vices oto laborutory 2lass shop. 
The next time you sit al your computer ar send 
a fox. over Ciber-optic lines, remember the men 
and women who helped make the high technology 
posible, 
WAINE ARCHER 
Albuquerque, New Mexico 


Your-excellent article did not mention the use of 
glass fiber optics for lighting. ft furnishes energy- 
saving Wumination without the infrared and ultra- 
vinlel rays 20 destructive to buildings and their 
contents, The Gutenberg Bible m the British 
Library, the Raffles Hotel in Singapore, and all 
MeDonald'sin Britain are lit by glass fiber. It has 
been employed for scientific, ambient, architec- 
tural, nnd emergency lighting everywhere but in 
the United States for more than ten vears. [tis truly 
the lighting of the future. 
Gersit N. Kay, Chairman 
Building Conservation International 
Piifadelpiia, Penasyivania 


Regarding your desenption of how information ts 
son down O gloss fiber. iti not described as an 
electronic signal but is called » photonic signal. 
Electronicsignals move electrons, hut light energy 
is based on the movement of photons, hence the 
nome photonic. The electronic signals are the 
input and output of the transmission after it his 
been multiplexed through high-speed digital cir- 
cuits and light diodes. Working with photanic 
transmissions, | need to keep the Tutte nh of the 
lechinologies consistent to aveld confusion, 
Cary RYH 
Grapevine, Texas 


Toledo, Ohio, played an essential role in the 
growth and development of the glass industry m 
the United States and 1 headquarters of three 
major glass companies. Dominick Labino, creator 
of the art glass on vour cover, lived and worked 
here mast of his professional life and, more than 
anyone else. reintroduced the tools and the art of 
glasshlowing. Founded and endowed by Edward 


Drummond Libbey, the Toledo Muscum of Arn 
has one of the finest glass collections in the world, 
Rowert J, Laver 

Toledo, Ohio 


Thke o look at your car windshield, [f it hax the 
LOF logo, it was manufactured by Libbey Owens 
Ford bere in Rossford, the real “glass capital,” 
right across the mer from Toledo, | cught to 
know. My great-aunt Marvy was secretary for 
Edward Ford for 43 years. 
JOAN SCHROEDER 
Rexsford, Ohio 
Himalayan Caravan 
As a former park warden of Shey Phoksundo 
National Park in Dolpo, Nepal, T have mixed feel- 
ines about the article by Erie Valli ond Diane Sum- 
mers. Tourism and orgamred trekking ure not 
benefiting the local economy. The traditional life- 
style and trading practices of the Dolpo people 
will continue despite these activities. | only hope 
visitors will respect ard not influence or harm 
the traditional culture ond fragile environment. 
The Nepal Department of National Parks and the 
World Wildlife Fund-l).$, are working to pre- 
serve the trans- Himalayan flora and fauna, includ- 
ing the endangered snow leopard. 
Nima WANGCHE SHERPA 
Aazeman, Montana 
Charlies A. Munn’s “Macows: Winged Rainbows” 
(lanoary [994) was the Geotmarnic article I've 
been waiting for. | am an urban part Orceder 
whose best success ik with red-and-preen macaws. 
AJoose network of weacross the L), S. devote nur 
lives to breeding parrots. We incubate the eggs and 
hand-feecd the babies every two hours from the day 
they hatch, producing sweet, smart, tame babres. 
suited to be pets. The hope is that making them 
available to the pet trade will wake up the public to 
the realization that it's not necessary to buy wild- 
caught birds, which make lousy pels, to be able to 


hive with a parrat, : 
SANSCY CHAMBERS 


New Fork, New York 
Asa Peruviin and a finatie about the untapped 
wonders of my country, [felt proud of the article, 
especially since [ explored Manu National Park 
justa few months age: However, Lam worned that 
articles like this encourage visitors. There is little 
control in the heartof the park. Park keepers have 
lniost no ceonomie supportto do their jobs. They 
live in deteriorated shacks and don’t have basic 
medicines orenourh fuel toran rusty boats, Every 
year we sce more lourisis corny to Manu and Tom- 
hopata parks; (han elemental infrastructure is not 
prepared, we will not sec-any macuws a few year 
from now. 
Oscan A. Rizo-PaTeon 
Lima, Per 
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London, /94] 
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Kyushu: Japan's Southern Gateway 
Lam & formerresident of two regions in Kyushu. | 
lake exception to a caption in your article saying 
that “naturalized Koreans” in the 100s produced 
porcelain for export, Many Korean anisans were 
brought as prisoners to Japan for their ceramics 
skills. They were severely molated and regarded a4 
lives, Their work was for the personal use of the 
ruler. European demand occured much hater, 
The author opens with an admission of hitchhik- 
ing in the mountains. Hitchhiking is not looked 
UPON as a proper activity in Japan, where even 
remote villages ore well served by inexpensive 
Lainsportiabion. Some of us make diligent efforts to 
conform to Japan's unique social codes; for exam- 
nie, open urination by aroudway is acceptable ina 
number of regions, but hitchhiking —never! 
Rosert E.. Desern 
Trinidad, Coloradp 
Eyes on the Universe 
| have spent many years as an actuary extrapolat- 
ing into the future, and know what achancy oper- 
ation that is. So many answers depend on the initial 
assumptions you make, and this would seem to 
apply equally to the present ews on the ng bang 
theory, Scicntisig are extrapolating backwards, 
and it is difficult to produce convincing evidence 
that the present theones are the end of the matter. 
[would challenge the sentence on page 34 that 
COBE had ama jor question to resolve “Why are 
we here?” Surely we ore nd closer to any idea 
DHT wis the WMVerse exists or why there is con- 
scious life than any of our predecessors 
CLUPPORD SHARP 
Gillingham, Dorset, England 
Bradford Smuth and Roger Ressameyer's tour of 
the universe was a real eye-opener. Even as.an 
emplovee of NASA's Goddard Space Flight Cen- 
ter familiar with Unmet inat technology, [ was 
umipressed with the research a1 NASAL centers and 
elsewhere that shed light on the seemingly incom- 
prehensible scope of the cosmos. To realize there 
ire cvenis now unfolding that our distant offspring 
will witness hundreds of years hence with unimag- 
inable technology 1 humbling. P 
Stott Goes 
Avativille, Marviona 
The universes firstscoond is also noted ma biblical 
discussran of faith us “evidence of things not seen” 
(Hebrews 11:1). Concerning those unseen things, 
how was the one-trillion-K temperature at 1{)" sec- 
ond sampled and venfied’? If the initial expansion 
of the universe occurred between 10°” and 10™ 
seconds, what clock monitored and confinmed the 
event! The conjecture devised to explain a non- 
recurmng, unrepéated, and non-measurable ongin 
ofthe unrverse proves that religion has no monop- 
aly on faith, 


F. FE, NoerTaam 
Haves, Kansas 
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Western Swamp Tortoise Grn Ps 
[= [5 ow Adult weight 250—450 ) Hobliot: Shel 
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WILDLIFE AS CANON SEES IT 


‘A western swamp tortoise emerges ciat- 


tousiy from jts watery ochre world. In 
the heat of summer, when the swamps dry 


these tortowes aestivate in burrows 


Lip, 


until the rams return and rejuvenate lite. 


Clay mining, ever increasing demand for 


land trom developers and predation by 


introduced fox have reducecl| westem 


swamp tortoises to some 0 survivors mn one 


Bubbdie det Printer 


fire 





tiny reserve. To save endangered species, 
itis vital to protect their habitats and under- 
stand the role of each species within the 
earth's ecosystems. As a global corpora- 
hon committed to social and environmental 
LO ets, Wwe hope ik, (it Weer cl STCRIEY aware 
ness of our common obligation to ensure 
that the earth's lifésustaming ecology 


iitact for future generations. 


Survives 





Ask one ol 

the 3 million 
Americans 
whove survived 
cancer, 

if the money 
spent on research 
is worth it. 


We are 
Winning. 


Please 
support the 
AMERICAN 
SOCIETY” 
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Floods of "93 
Evervthing | saw and read about the floods in the 
U.S. shewed otizens. helping fellow citizens, 
When Europe had floods last December. and cities 
like 2,000-vear-old Cologne disappeared under a 
layer of water. and mud, T saw mostly pictures of 
uniforms civil defense, army, etc.) and thousands 
of gapers with their hands in their pockets or on 
their video cameras, blocking streets, even enter- 
ing fooded homes, German authorities are dis- 
cussing 8 law that would fine people who harass 
helpers by gawking und loitering. 
Remnanp), Gross 
Kitville, Germarty 


Saying the Mississipm River exhibits “a mean 
streak” anthropomorphizes and trrvializes a 
Phenomenon that 4 natural and without malice. 
Humans, like those portrayed sympathetically and 
emotionally, have exploited, polluted, diverted, 
and hemmed in the nver for centunes. | do feel for 
those affected, but, please, let's have less of this 
“nature as bad: guy” imagery. It encourages the 
adversarial attitude humans have taken toward 
nature for centuries. We must find ways to wark 
with the forces of nature not apaimst them, 
Teary BuaNS 
Toronta, Ontario 


The Mississipm flood could have been worse. Take 
ascenario of frozen ground and a sudden thaw of 
deep snows, combined with heavy spring rains. 
The total quantity of water runoff could not be 
eliminated. The riverchannels.could only handle a 
limited amount, and dikes would cause concentra- 
tions resulting meven higher river levels. The solu- 
tion 1s to allow more natural floodplains to act as 
temporary reservoirs, reducing the river flows, 


The loss of these areas to infrequent floods can be 








weighed agains! economic loss that could result 

from flooding. Levees should protect ontical com- 

munity centers and facilities such as power plants, 
not small farm communities within floodplains. 

A. Jos Macca 

Hartford, Connecticut 


The problem with using the natural floodplain as a 
bamer is that the floodplain does not stay pul. 
Before the levees were constricted. if was not 
unusual for the river to move 44 much as 30 miles 
laterally inspots. On page 54 one can see examples 
of minor movements of this sort in the oxbow lakes 
marking the river course in carher years. Those 


| who oppose reconstruction of levees should read 
| Mark Twain's Life ont the Mississippi 
| 


CHonce R. Parrersos ITT 
Somerset, We Jersey 
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[No compromise ina GMC Truck. Industrial strength or A vibration-eating balance shaft in Sierra's standard 
handy take-home size, you get full strength. As ithags © "ngine quiets your fears. 

been through nearly a century: GMC Truck, delivering [Independent front suspension smothers road shock 
the strengths of trucks, before it can reach you. While a commanding view of the 
[What have we done for you lately? The 1994 GMC road makes Sierra decidedly uncar-like. 

Sierra. It's got something you probably don't expect [When you look into your next truck. look into luxuti- 
from a truck—refined road manners. ous, take-home-sized industrial strength. To learn more 
(Skeptical? Understood. But put Sierra through its paces. about GMC Sierra, call 1-800-GMC TRUCK. 
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‘Three years from now, all cars will have to meet tougher side-impact 
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Dobson's fourth vrade 


DoroTHY DossoN HAS) S37 
A NOVEL APPROACH ite There's also a 
SLTIGTINGRSOORVMSILODISMEE well-chosen collection 


ol hist rical rey els and 


ill the space her young students need to Bring history to lite, 

For Dorothy, “memorizing @ lot of dates” isn’t what's. important. 
Instead, her students read novels that relate to the period of history chey're 
studying. After that, anything can happen, From staged reenactmenits of 
important chapters to creating room-length murals thar depicr historic 
nimes and places, In short, any activity thar helps them “experience” history. 

For her creative approach to teaching social studies, State Farm 
is honored to present Dorothy with our Good 
Neighbor Award, along with a contribu- 
nom of $5,000 in her name to Edith 
Bowen School on the campus 


of tah State University, 
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7 THE COOKTOP SYSTEM THAT 


YOU MAKE FROM SCRATCH. 


YIM JENN-AIR 


THE SIGN OF A GREAT COO kK 


Far below the surface of the Gulf of Mexico, 


one of the first treasures of its kind can be 
found. [t's an artificial reef, created from a 
And while you can't see it, this reef has 
attracted the attention of hundreds of species 
of fish. As a result, this is something that has 


also been attracting the attention of many 


commercial as well as recreational fishermen. 
Although we left this underwater paradise 





years ago, we took with us an unforgettable 
picture of life that will remain deep within 


us all. And it is one which will endure for 
generations to come. To us, that's what it 








ofind out bea envionment NTE LER Ta taie abeaccay 
Phillipe Prireleuas Company, 160-2 Phallips Hudding feniesyille. OK . 
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Videos for Kids: Fun Yes. 
Facts — Violence No. 


“ éare determined to pro- 


vide parents with the 
Opportunity to ¢ “hickse 
quality famuly viewing instead of the 
cnme¢ and pore that Oommates so 
much of TV aimed at children,” save 
Society President Cnil Grosvenor, 

“Qur new Children’s Television 
department cymarticalls Fulfills that 
coOmmMltment.” Nati! Geograph- 
ics Tirat home-wideo semnes for chil- 
dren—Aeolly Wile Antrials —s 
geared to youngsters between the 
nies Of five ond ten 

The senesis hosted by Spin 
(below), « cartoon globe-on-the-go 
WhO introduces \Oune wiewers to the 
wavs Earth's thhabtiants hve, use 
their environment, and care for one 
amither. For wstance, children see 
renowned schentist Inne Goodall 
studying the social structure of 
chimps and clisoaver that these pri- 
Mates, just like humans, comfort 
their youre 
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Really Wid Anna beeins with 


three video cassettes; “Swinging 
Safari,” “Wonders Down Under,” 
wid “Deep Sea Dive.” Sic more ore 
echeduled, [he vadewt are eniertaimn- 
ine. éducatnvial, and packed with 
animils—from Afncan lions to As, 
tralia S$ shiny Antcater 

Spin roams the world, speaking in 
the anny yorces of actor Dudles 
Moore, Using techniques familiar 
trom: other National Geographic TY 
programming Spin presents & soap 
OP rh ate iit coho Mh ke +S ii 
Western about sea horses, and a 
scrment on lifestyles of the wed 
iid little, about a fish called a 
mudkoipper, amarupial culled o 
quell, and @ manual that thes—the 
fruit bat. Each video includes muini- 
documentaries shout animals. | Jrtg- 
[) MUS eOCOMmnanies the stores. 

Anirew Wilk. executive producer 
and vice president for ¢ hilchren’s 
Televiion, save: “We chose to stan 
with a home-video series because we 
wanted involved viewer, When 630s 
rin WiCRs themselves, they watch 
with concentration instead of ral 
pine trom channel to chamcl." 

Children four and under will soon 
have their own home-video semes in 
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‘i formut destened to appeal to that 

bee. Called Geo A tels, it nil prermne: 
im He fall of 1 tb 

Sarvs (iu Grosvenor “With this 

Major new Commiment, we hope to 
give Children 8 running start toward 
A fUTUrEe Where They Can CONNEC 
with the exciting, living world in all 
ite variety and fullness.” 
Really Wild Animal iw evedable 
Hirough the National Geographic Homa 
Video Clad and in video iteres 
mani ave wide 


Contestants Face Off in 
National Geography Bee 


AS Were wide-ran Pine 
questions ubjut the world i 
the skill that will lead ten 

amiirt kids to the finals in the saath 
antittal National Geography Bee, a 
PRS prime-time special, These final- 
wis Will emerve from sm millon 
fourth- throuEn cigntin-erade particy 
nuints in school and state bees. They 
compete for three top prizes: college 
acholurships for $25, 000, $15 0000, 
ard S10 (WM), 

Host Alex Trebek, of Jeopardy! 
“The mor young people know 
about the Earth, the more likely 
they are to protect it.” 

The National (aeography Bee is 
sponsored by the National Geo- 
graphic Society and Amtrak 
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The National Geeegrophy Bev airs on 
PRS, May 25, 3 p.m. ET. 
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Px pore Teaniire 
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pliner. EXPLORING YOUR WORLD 
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- esa 
e S When a child asks “Why,” look it up 


in this unique family encyclopedia 
i j only irom National Geographic! 
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SOCTETY 


There he is. Fourth row, second fron 
the bet. The one with the mustache 
Hibyious really, 

Vibe not. The unsavory: booking 
character vou re looking at rere 
likely to be your average newthbor- 
hood slob with a grubby undershirt 
and a weelbent's stubbhe on his chin 

Aml the real refigee could jprst-as 
casihy be the clean-cut fellow on his bet 

You see, refugees are past like vou 
An re. 

Except for ane thing 





Everything they once tact has been 
heft behind. Hone, family, possessions, 
all pone. Chey hawe ncehung. 

And nothing is all they'll ever have 
miless we all chen a heipmge han. 

We know vou cant give them hack 


the things that others have taken away. 





United Natioiv High Cruunissioner for Behe 








We're not even asking for money 
though every cent certamby helps). 
Bul We are asking thal Vou Keep an 
open mind. And a senile of welcome 
imav not seem much. But toa 
renee it can mean everything. 
UNHCEH is a sticthy humanitarian 
ormanization fined only by voluntary 
contnbutions. Currentiy it is responsible 
for more than 1S million refugees 
arcunel the werle 
Barbar Frimos, LU WHOCR, PO. Rox S41 745, 
Wasterigion [0 St Ww) 
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South America’s Largest LE d inte tne awe trom ‘sre: ; whiwoter. Eleven months liter 
r a cic § | 4 hot reseris | 1 COTE Soles fore no Mirni “| T* 
Lake: Awash in Pollution Mm bE ile “aucte 


Tay soon be based. “ihe Veneruc- but the uncoated srics did. Buoyed 
‘he waters of Wenerucla's wast ans are on the brink of completing by his findings. Fischer went to 
Lake Marcnaibo have long excellent sewage-ireatment facilities the spice mant, McCormick. & Co., 
been troubled. Larger thas for Misra Amd) smaller ccm. WhICh tested sever pepper with 
Connechcut, the luke coversmor Mes.” Bolsener says. “These ore encouraging results. He then pat: 
han > 000) squat les. It euffers badly needed. because in Some parts ented o paint, called Barnicle Ban, 
from equally large woes: cil pollo. H the lake formations of algae nowt that should fire up the market when 
thon, aencultural nonff, and mas shed bythe sewage are ms thick ae released later this year 
pea soup.” Bolenga, who studied 
S ProtHem bs Berne achoressed the history of Lake Ene’s pollution 
Phe others, however, drag on for more than o decide, calls Lake 
[he most vruble evidence 1 a4 fog IMT RCI § Satu at “ence 
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d gas beneath the lake bed Hot Stuff! Pepper 
ae Paint Foils Barnacles 
Mingo Flonda, Aen | 
Fischer figured there 
Latorstory in Michigan who mis! fhe ff beter Wir 


ud vind the lake. “But worse is thi af treemng bont dulls from 
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oldie underwater “spaghett bamactes than by scraping 
network” of pipelines that are old them or protecting them 

id feaking.” The pipelines were with copper-bascd antifouling 
Gi By fopenin onl & te 
eTicla's POvETHMeENnt nationalized dav Fischer tit into a Tabasco 


i . 
the oil wndusiry in 1976 but now says joed dewiled cee—"“and | won- 
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it hs no money to he the fettwortk dered if barnacles would resect the 
Peer nade Hice nates a lorhe LETTE Wea 


perculturel pollitints flow inte the Io teat his theory, he coated 
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As ol January oe et be all Pe Chiryales 


Cor rocatdn wehicles will hiave air conditioners 
that use CFC-free nebrigerarts. Thanks to 
nler rubstinates and evetem rele PLAST WA we wre 
Yrars ahead al gore onincnrt guidelines, re 
plist ierne inal itecyy ie valving ia problem 


that's heen hanging vee all vit heads, 
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Earth Almanac 


Better Times for a 
Mediterranean Seal? 
headoros. a Mediterranean 
mons seal, is the roby-poly 
syne! of conservation 
efforts for his speces on the Oreck 
isandot Alonissas. [nn 199] he was 
reacwed by voluntbers after being 
acnhirated from his mother, Treated 
at on intensive care station, be re- 
sponded well and was reteased back 
nto the waters of the Acgean Sea. 
Living only in the Meciterrancan 
and off Atnica’s Atiantic coms, these 
seals have long beén considered one 
of the world's most endangered 
mammals, thoweht tonumber mc 
more than SO. Fewer than | S00) of 





ee) pe ee prea 


the related Hawaiian monk sens for Ching to be ground into medi flower with her strategy of deceit. 
survive in the Pucific, andthe Cankh- nal potions. Numbernnag about 3,000 species 
bean monk seal is likely extinct. So Phe bones, representing the fate worlwide, these wily spiders spin 
twa good news for Theodoros and of at least 35 pdull tigers, weighed no webs to ¢nainare their victims. In- 
his fnends in 1992 when Greece more than a thousand pounds and stead they sit motionless and await 
declared their islands, the Northern =  oould have fetched smugglers hun- flies, beet, or moths. They slowls 
SPOraches. A matin) marine park, dreds of thousands of dollars. Yet emitnrace their prey with thea legs 
complete with patrol boats. Mixed ime man arrested in the raid told then suddenly longe, stabbing their 
Tones came the same ycar from police that he could procure another fangs into the preys head and in 
Wester Sahara s coast with the end) = =6=—2 000) pounds of tiger bones within jecting yen direetly interits brain 
Of a long guerilla war: The dangers a month, These are chillmg oum- But neatness counts. All spiders 
posed Dy the Mehting are gone, at Bers in a country Where between SU) liquefy ther victims tnmards with 
fishermen can now return to com hind | (XW) tiers have been killed enzymes before eating. Most crush 
pete with some 125 seals for food, donne the past three vears. As few and dismember the exoskeleton to 


16.3000) remain 
The world's turers have 
cwindled to ghoat 4.00), 
and pressure is rowing on 
the [3 muti with tigers 
to crack down on poach- 
ers. The U.S. threatened 
economic sanctions 
aginst Tawen gad (hina 
last vear—a Damoclean 
eword that has prodwced 
some results, Both COUN: 
Inés banned the sale of 
: | medicines made from tiger 
aT Sa cease, 0oOne and rhino horn, but 
Lome conservationists 
Poachers Rapidly Reduce want all stecks of bone 
F a al oe fia eben | 
Tigers to Skin and Bones" "8m Ssstreyee SSUMTRrY AarERAE. S28, Mow Suey, | 
ast summers Operation Dragnet ‘Tiny Spiders {Commit 
was spoctacular—and horrifv- spo tt ass pel af the soft tissues. so the area | 
Insecticide Neatly looks hike a miniature battle zone 


ing. Indian agent netted two 
caches of illegal wildlife product’ in rifully camoufliged, a female But crab spiders make just two pairs 
crab epider takes on the gold- of fang punctures—one mithe head 


a [ibetan refugee camp in Delhi 
The. contraband, made up primarily enhuec ofherhostflowerto oarneck, the other im the abdemen— 












of hger bones, included this leopard  oeambush asyophid fly on which to and drain the corpse dry, 
skull. Most ofthe haul was destined dine. She can also match @ white —Joun L Evo 
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IN THE TIME Ir TAKES 
To READ THIS HEADLINE. 
INTREPID CAN Do 
10 MILLION THINGS. Fw Seep 
It harcily pe a ed possi ‘, But | POLE ® Toye 
nite! fase pelwork ol 25 Myr a tty er 
bve data sensor: and up to seven on-board 
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remember, ornithotogrst 

CrEORGE ARCHIBALD has 
loved birds. For a Siberian 
crane named Ramsar, the fecl- 
in? mutual. “She thinks I'm 
her mate,” says Archibald, who 
Adit to leading the lady on 
During breeding season the 
aincctor ot the Intemational 
Crane Foundation in Baraboo 
Wisco. moves his office to a 
hut near the crane’ 


i af rt . 
“| ce CAN 


pon to pro 
Wide ToOUrd-the 
He regularly takes her dancneg 
[rignt). folowing her poad in the 
wine flapping cha-cha of crane 
courtship, The diectwvily stn 
lates the crane s hormones in 


STcoerAtion [or Gro insen 


nation. Li's all part of the foun- 
dation's cffort to propag 
dwindling trine populatiens 

“We have oll [S 4pecies of the 
world scrones,” reports Archibald 


i oe 
: i 


the Order of the 
Golden Ark by Ponte Bermbard of 
the Setherlancs. He has also been 
pwarded a Moc Anhur Foundation 
fellowship and the World Wildlife 
Fund (oold Medal for hie work 


whe encourages the public to visit 
“Tt's the first time since Noah that 
jlopether.” Apore 


aTiiiely, the bird has been 


they ve al] bes 
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